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Description 

The search for strong analgesics which also possess minimal potential for dependency has been 
among the highest priority efforts in pharmacological research. These research efforts have, to a great 
s extent, involved chemical modifications of the opiate structure and the discovery of chemically novel 
compounds which possess morphine-like activity. 

The discovery of endogenous opioids has led workers in the field to consider that these peptides, 
possessing less rigid structures, might interact with opioid receptors other than those to which the classical 
rigid structure opiates, such as morphine, bind. # 
10 The concept of multiple opioid receptors has been supported by studies with nalorphine and a series of 
benzomorphans which display unusual pharmacological properties dissimilar from morphine, yet blocked 
by the selective opioid antagonists. [See, for example, W. R. Martin, et a!., J. Pharmacol. Exp. Then, 197: 
517—532(1976)]. ..... 

The existence of multiple types of opioid receptors is of importance because it suggests the possibility 
is of separating the desirable analgesic and psychotherapeutic effects of a drug compound from the 
undesirable abuse potential or habituating effects. 

British Patent Application G8 2096607 and United States Patent 4,145,435 describe certain 2-ammo- 
cycloaliphatic amide compounds as analgesics. In particular, ira/w-3,4-dichloro-/V-methyl-/V-[2-{1- 
pyrrolidinylj-cyciohexyll-benzacetamide has been reported to possess selective kappa agonist activity, and 
20 therefore to possess analgeisc activity without attendant dependence liability. [See P.V. Vanvogtlander, et 
al„ J. Pharmacol. Exp. Ther., 224: 7—12 (1983)]. 

Recently, the diuretic effect of various opioid agonists and antagonists has been studied, and it has 
been shown that kappa agonists tend to increase urination, while mu agonists decreased urination. [See J. 
D. Leander, J. Pharmacol. Exp. Ther., 227: 3&-41 (1983)]. These findings suggest that selective opioid 
25 agonists and antagonists also possess potential as diuretics. 

Summary of the Invention 
The present invention relates to substituted ^5-1^-diamino-cyclohexylamJde compounds useful as 
analgesics, diuretics, and psychotherapeutic agents. The invention is also concerned with a method of 
30 preparing such compounds, pharmaceuticar compositions including such compounds, and with their use 
in alleviating pain in a mammal by administering an effective amount of a pharmaceutiocal composition in 
accordance with the present invention. 

In its broadest aspect, the present invention encompasses compounds having structural formula I 



35 



CK, 



(CH 2 ) n -X-A 



40 ^-"-^ 'O, 

N— R 1 
I 1 



wherein Rt is methyl and Rj is hydrogen, alkyl of from one to six carbon atoms 



50 

-CH,CH=CR 3 R 4 or— CHa-C^C— R 4 where R 3 and R4 are independently hydrogen or methyl; or where R, 
and R* taken together with the nitrogen atom to which they are attached form a ring denoted by 

where m is an integer of from three to eight; where n is an integer of from »ro to six; Xfa oggeg .mjtog* 
CHR,, where Rs is hydrogen, alkyl of from one to six carbon atoms, oraryl; orXis NR 6 where R 6 is hydrogen 
so or alkyl of from one to six carbon atoms; where A is 
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where Y is hydrogen, fluorine, chlorine, alkyl or alkyiene of from one to six carbon atoms, or aryl; and Z is 
oxygen, sulfur, — CH*— , or NR 7 where R 7 is hydrogen, alky! of from one to six carbon atoms, aryl or acryl of 
one to six carbon atoms, or, when X is CHRg, R 7 is the direct bond to X; or N'-oxides thereof; and the 
pharmaceutically acceptable acid addition salts thereof. 

5 In structural formula Mb for subunit "A" above, the bond shown attaching the group T to the fused 
ring system is drawn to intersect both rings of the fused ring system. This notation is meant to indicate that 
Y may be attached to the fused ring system at positions 2, 3, 4, 5, 6, and 7. 

Likewise, the position of attachment of the group designated "X" to the fused ring system designated 
"A" may be at positions 2, 3, 4, 5, 6, or 7. Moreover, when Z is a nitrogen atom and X is CHR5, the nitrogen 

70 atom of the heterocyclic fused ring system may be attached by a direct bond to X 

Also contemplated as falling within this aspect of the present invention are the N 1 -oxides of 
compounds having structural formula I above. The meaning of the term "r^-oxides" is made dear by 
referring to structural formula la below in which the nitrogen atoms have been numbered. The alkyl- 
substituted nitrogen atom is numbered "1" and the amido-nitrogen atom is numbered "2." In these cases 

is where Z is also nitrogen, this is numbered nitrogen atom "3." 



35 



N 

cc 




CH3 

I 1 

25 R 2 

Oxidation of compounds of structural formula I above with, for example, m-chloroperbenzoic acid or 
other suitable oxidizing agents, readily converts the more basic atkyl-substituted nitrogen atom attached to 
the cyclohexane ring to its corresponding N-oxide. Throughout this specification and the appended claims, 
30 the term "N r -oxide" is meant to refer to these compounds. . 

In accordance with a second aspect of the present invention, a method of prepanng compounds having 
structural formula I comprises reacting a substituted frans-cyclohexyldiamine of structure II 



CH 3 



CC 



40 

I 1 



45 with a substituted carboxylic acid of structural formula III. 

Y ^^" x_(CH2)n " C00H 

In accordance with another aspect of the present invention, pharmaceutical compositions useful for 
the alleviation of pain in a mammal comprise an effective amount of compound having structural formula I 
above, in combination with a pharmaceutically acceptable carrier. 

In a further aspect of the present invention, we provide compounds of formula I above for use in a 
55 method of alleviating pain in a mammal which method comprises admmistenng to a mammal suffering 
ft^m pain an effective amount of a pharmaceutics, composition preferably in «« rt <* s b ^ 
composition includes a compound having structural formula I, above, in combination with a 
pharmaceutically acceptable carrier. 

go Detailed Description 

Compounds of the present invention comprise a class of derivatives of «™w-1f -dia m '"^?^ a t n f 
in which nitrogen is a tertiary amine nitrogen substituted with methyl and a substrtuent selected from the 
group R 2 as defined above or, preferably is a tertiary amine nitrogen attached tothe ^otuxane , nng and 
which preferably is part of a pyrrolidinyl, piperidinyl or homopiperid.nyl group. The other nitrogen atom of 

65 the 1,2-diaminocyclohexane is an N-methyl amide nitrogen. 
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In the formula for the subunit designated "A" above, the bonds shown attaching the groups "X" and 
"Y" to the fused ring system are drawn to intersect both the carbocyclic and the heterocyclic rings of the 
fused ring system. This notation is meant to indicate that X and Y may be attached to the fused ring system 
at positions 2, 3, 4, 5, 6, or 7. Moreover, when Z is nitrogen, X may be attached to position 1 . In those cases 
5 where Y is hydrogen, alkyl, or aryl, Y may likewise be attached to position 1 when X is attached at a position 

2 th By the ? term "alkyl of from one to six carbon atoms" as used throughout this specification and the 
appended claims is meant branched or unbranched saturated hydrocarbon groupings containing one to six 
carbon atoms. Examples include methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, n-pentyl, 

70 and the^ ^ ^ phenyl; phenyl substituted with fluorine, chlorine, alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, nitro, and trifluoromethyl; thienyl; and thienyl 
substituted with alkyl of from one to six carbon atoms, and alkoxy of from one to six carbon atoms. 
By the term "alkoxy" is meant a branched or unbranched hydrocarbon grouping such as ' alkyl as 
is defined above, attached to an oxygen atom. - 

By the term "acyl" as used herein is meant an organic radical derived from an organic acid by the 
removal of the hydroxy group, for example, acetyl, benzoyl, methanesulfonyl, benzenesulfonyl, p- 
toluenesulfonyl and the like. Thus, the term is meant to encompass alkanoyl and alkanesulfonyl where the 
alkyl portion is "alkyl" as defined above; aroyl and arylsulfonyl where the aromatic portion if aryl as 
20 defined above. ... 

Compounds of the present invention may contain one or more asymmetric carbon atoms and thus 
exist as enantiomers or diastereomers. The present invention contemplates all possible optical isomenc 
forms of structural formula I given above. Individual enantiomorphic or diastereomeric forms of the 
compounds of this invention may be obtained from mixtures by known methods of resolution. 
25 In a preferred embodiment, compounds of formula I are those wherein Y is hydrogen. 

In another preferred embodiment, compounds of formula I are those wherein n is zero and X is — CHR 5 
where R s is as defined above. . . 

In yet another preferred embodiment, compounds of formula I are those wherein Y is sulfur or =NR 7 
where R 7 is as defined above. - 4 . 

30 Examples of compounds contemplated as falling within the scope of the present invention are the 

following: 

tons-/V,2KfimemYl-/V-p^ 
frans-/V-methyl-3-phenyW^ 
frans-/V-methyl-N42^1 -pyr^ 

3S te/is-/V-methyl-/V42^ 

te/7S-/V-methyl-/V42-(methylamino)cyclohexyl]benzo[^Jthiophene-4-acetamide; 

frans-A^methYl-yV-B-^ 

to/^-[24(cyclopropylmethyl)m 

tons-A^memyl-/V-[2-[methy^ 

40 tra#isW^ethyl-7^ropyW 
tons-/V-memyl-/V-[2-{1-p^ 
fransW-methvl-3-phenyl-/V-^ 

^/7s-/V^memyl-/V-[2M1-piperidinyl)cyclohexyllbenzo[6]thiophene-4-acetamide; 
tonsVV-methylW-[2-[memyl^ 

fl^s%-methyW 
fraf)s-AM2«{{1,lKJimethyl-2^ 

acetamide; r , . , 

toms-W,5<limemyl-N-[2-{1-pyrrolidm^ 

so f,a/7s-5^hlorc>-N-methyW 

fran5-yV-memyl-/V-{2-pyrrolidinylcyciohexyl)^ben2o[b]thiophene-2-propionamide; 

to/7S-2-{ber«o[blthiophen-3-yto^ 

to/? s _AMnethyl-yV-[2-(1^ 
ta/JsW^emyl-VV-(2-{1-pym)li^^ 
55 ira/is^-memyl-A/^O-pyrrolidinyOcyclohexyll-IWndole^acetamide; 

tans-/V-methyl-/V42-{1-py 

ta/7$-/V-memyl-/vM2-l1-pyff 
irans-/V-methyl-/V-[2-0 
<ra/?s-/V-[2-{1i)yrrolidiny^ 
so tra/w-W,4,9-tetrahydro 



45 acetamide; 
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In general compounds of the present invention are prepared by reacting the appropriate transA.2- 
diaminocyclohexane of the structural formula II 
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NH 



with a carboxylic acid of structural formula III 
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N-R, 
R 2 



.X-tCH^-COOH 



III 



25 imidazoles of the formula IV 




X-(CH 2 ) n -CON 



*„h th* msultina carboxvlic acid derivative reacted with the substituted f«ns-1 ^-diaminocyclohexane (II). 

S ZSSt *• Action between the cyclic diamine (II) and the appropriate carboxylic acid (III) .s 
carriedou^rthepr^eS 

SShStofS^Tdfcixane until me desired product is formed. The reaction will gene ^ pwceed * 
ambient temoeratures but, depending upon the reactivity of the specific materials involved, the desired 
reaS SmTtiS ^.IvSt being employed, and the molar proportions of reagents the reacbon 
SSeratuTmay beS b^^n about -25»C and the reflux temperature of the solvent e mp u,yed 
temperature^ay ue^ djamjne {||) jg carrfed generally at ambient 

JSSTiS soLnt in the presence of an acid acceptor such as ternary r amme £ an alkali 
mSfor alkaline earth metal carbonate or bicarbonate. The mixture of the amme and the acid hal.de ,s 

8l ^t2SlS^ine « and the acid (...) or acid derivative has proceeded t; 
substantia, completion, the desired product is recovered from the reacbon m.xture by techn.ques well 
known to practitioners of the organic chemical arts. * A —t~A ,.,-„,«« the solvent 

For examnle the reaction mixture can be evaporated under vacuum, if desired, to removethe so vem 

andXe^v^ 

materiaUs Sen teten up in a solvent such as diethyl ether, washed first with a salt solubon such as sodium 
5bon£f solSn and then with water. Separation of the organic phase, drying over, for example 

a " °TheSg n ^s" d i-diaminocyclohexane compounds of the present invention are prepared by the 
method ££2 Knit'ed States Patent 4.145,435. The carboxylic acids (III are known or .f noveLare 
Spared by reaction sequences well known in the art The acyl imidazole derivatives (IV) of the carboxylic 

adds are oreDared by reacting carbonyldiimidazole with the appropriate acid. 

ThTfreXse foL of the compounds of this invention are readily converted, if desired by known 
methods To thVacJ addition salts byraactionwhh any of a numter of inorganic or organic a^ 
hXchloric, hydrobromic, hydriodic, sulfuric, nitric, phosphoric. ^^^n^L^tndrSd 
succinic, gluconic, ascorbic, sulphamic, oxalic, pamoic, methanesulfonic. be ^ n . 8Sulfo "'^/" d t ™^ 
S and mixture^ thereof. The free base form of the compounds of the present invenbon and the , aod 
addrtionsaTt may differ in certain of their physical properties, such as solubility in polar solvent, but are 

°* e Thfco^ significant algesic activity ^P-««-£ 

minimL dependence liabilit? due to their selective kappa opioid receptor bmdmg properties, n , addition 
to ralgesics, selective kappa agonists also cause opioid receptor-mediated sedation, diuresis, and 
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corticosteroid elevations. Accordingly, the compounds of the present invention may also be useful 
diuretics and psychotherapeutic agents as well as analgesics. 

Representative examples of the compounds of formula I have shown positive activity in standard 
laboratory analgesic tests such as writhing and hot plate with animals such as mice. For example, 
5 compounds of Examples 1 and 2 when given at 10 mg/kg s.c. (subcutaneous administration) of animal 
body weight, caused abolition of writhing in the acetylcholine-induced writhing test. When compared with 
control, mice also showed longer tolerance of heat on a hot plate at 55°C when given 10 mg/kg s.c. of the 
compound of Example 1. 

Representative examples of the compounds of the present invention, when tested in vitro to determine 
jo the extent of opioid receptor binding, were found to be selectively bound to the kappa receptors with 
evidence of little or no binding to the mu and delta receptors. The benefits of this selective binding has 
already been mentioned above and is also described by M. B. Tyers, Br. J. Pharmac. (1980) 69:503—512. 

Measurement of the kappa opioid receptor site binding activity of compounds of the present invention 
was made by the following method. Guinea pig brain homogenates were prepared fresh each day utilizing 
rs the method of Gillan, et al, Br. J. Pharm., 70:481—490 (1980). 

The binding of tritiated etorphine to brain homogenates was measured in the presence of unlabelled 
competitor compounds of the present invention with 200 nanomolar D-Ala-D-Leu-enkephalin (acronym 
DADLE) and 200 nanomolar D-Ala-MePheGly-ol-enkephalin (acronym DAGO) added to saturate the delta 
and mu opioid receptors, respectively. The reaction was terminated by rapid filtration and the radioactivity 
20 bound to the filters counted by liquid scintillation spectrophotometry. 

Measurement of the mu and delta opioid receptor site binding activity of compounds of the present 
invention was made by the following method. Guinea pig homogenates were prepared fresh each day 
utilized the method of Gillan, et ah, cited above. 

Homogenates were incubated for 150 minutes at 0°C with either tritiated DAGO to measure mu 
25 receptor site binding activity, or with tritiated DADLE in the presence of a ten-fold excess of unlabelled 
DAGO to measure delta opioid receptor site activity. Nonspecific binding was determined in the presence 
of 10" 6 M DAGO and 10" 6 M DADLE. 

Reactions were terminated by rapid filtration and the radioactivity bound to the filters counted by liquid 
scintillation spectrophotometry. 
30 Data was analyzed by the methods of Scatchard, Ann. N. Y. Acad Set., 51 :660-*672 (1949) and Hill, J. 
Physio/., 40:1V— VIII (1910). The inhibition of binding of tritriated etorphine, DAGO and DADLE by cold 
ligands was determined from the regression of log percentage inhibition of specific binding or log 
concentration of cold iigand. The inhibition constant (K,) was calculated from the equation: 



45 



50 



I + [L]/KD 



where [L] is the concentration of the labelled Iigand and K D , its equilibrium dissociation constant. 
40 The results of these tests for several representative compounds of the present invention are presented 
in Table I. 
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TABLE 1 
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(Ki H) 
_Ka£oa_ 



KU 



3.73x10-9 4.08x10-7 

3.97x10"* 4.67X10" 7 

7.45x10-8 2.94x10-* 

4.8SX10" 8 >10-* 

10 -6-10- 7 >10~6 

»io-6 »io-6 

-10-7 10-6-10-7 



-10-7 

>10~ 6 

7. 89x10-8 

-10-7 

~io-* 

-10-5 
-10-5 



2.1xl0- 7 
NT 

-10-5 
-10-5 
-10-5 

-10-S-10-6 
NT 



-10-5 NT 
4.24x10-8 1.82x10-7 
2.45x10-7 2.41x10-6 
10-6-10-7 NT 



>10"6 NT 
2.0SX10-7 3.25x10-8 



The abbreviation "c CaH." represents the divalent butylene radical. When R, and R 2 represent the 

Clene *dS thenSgSher JSith the nitrogen atom to which they are attached they form 

rina The arouo "c— C«hTo" represents the divalent pentamethylene radical. When R, an£ ! R * re P res f n " n ® 

^SmS SdSfteTtogether with the nitrogen atom to which they are attached, they form a 

PiPe TSe' impounds of the present invention, and/or the nontoxic, pharmaceutical* acceptable isalte 
thereof! may^e administered to mammals in pharmaceutical compositions or formulates wh.ch 
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comprise one or more of the compounds of this invention and/or the nontoxic, pharmaceutically 
acceptable, nontoxic carrier. 

The compounds of this invention may be administered parenteraily in combination with conventional 
injectable liquid carriers such as sterile pyrogen-free water, sterile peroxide-free ethyl oleate, dehydrated 
5 alcohols, propylene glycol, and mixtures thereof. 

Suitable pharmaceutical adjuvants for the injecting solutions include stabilizing agents, solubilizing 
agents, buffers, and viscosity regulators. Examples of these adjuvants include ethanol, ethylenediamine 
tetraacetic acid (EDTA), tartrate buffers, citrate buffers, and high molecular weight polyethylene oxide 
viscosity regulators. These pharmaceutical formulations may be injected intramuscularly, 
w intraperitoneally, or intravenously. 

Compounds of the present invention, and/or the nontoxic, pharmaceutically acceptable salts thereof, 
may be administered to mammals orally in combination with conventionally compatible carriers in sold or 
in liquid form. These oral pharmaceutical compositions may contain conventional ingredients such as 
binding agents selected form the group consisting of syrups, acacia, gelatin, sorbitol, tragacanth, polyvinyl- 
is pyrrolidone, and mixtures thereof. The compositions may further include fillers such as lactose, mannitols, 
starch, calcium phosphate, sorbitol, methylceiluiose, and mixtures thereof. 

These oral compositions may also contain lubricants such as magnesium stearate, high molecular 
weight polymers such as polyethylene glycol, high molecular weight fatty acids such as stearic acid silica, 
or agents to facilitate disintegration of the solid formulation, such as starch, and wetting agents such as 
20 sodium lauryJ sulfate. 

The oral pharmaceutical compositions may take any convenient form such as tablets, capsule, 
lozenges, aqueous or oily suspensions, emulsions, or even dry powders which may be reconstituted with 
water and/or other liquid media prior to use. 

Compounds of the present invention and/or the nontoxic, pharmaceutically acceptable salts thereof 
25 may be administered topically in the form of an ointment or cream containing from about 0.1 % to 10% by 
weight of the active component in a pharmaceutical ointment of cream base. 

Compounds of the present invention and/or the nontoxic, pharmaceutically acceptable salts thereof, 
may be administered to mammals rectally in the form of suppositories. For preparing suppositories, a low- 
melting wax such as a mixture cf fatty acid glycerides or cocoa butter is first melted, and the active 
30 ingredient is dispersed homogeneously therein by stirring. The molten homogeneous mixture is then 
poured into convenient sized molds, allowed to cool and thereby solidify. 

The solid or liquid forms may contain flavorants, sweeteners, and/or preservatives such as alkyl p- 
hydroxybenzoates. The liquid forms may further contain suspending agents such as sorbitol, glucose, or 
other sugar syrups, methyl-, hydroxymethyl-, or carboxymethylcellulose, and gelatin, emulsifying agents 
35 such as lecithin or sorbitol monooleate, and conventional thickening agents. The liquid compositions may 
optionally be encapsulated in, for example, gelatin capsules, in an effective amount 

Preferably, the pharmaceutical compositions of this invention are in unit dosage form. In such form, 
the preparation is subdivided into unit doses containing appropriate amounts of the active component. The 
unit doses form can be packaged preparation with the package containing discrete quantities of the 
40 preparation. For example, the package may take the form of packeted tablets, capsules, and powders in 
envelopes, vials or ampoules -The unit dosage form can also be a capsule, cachet, or tablet itself or can be 
the appropriate number of any of these packaged forms. 

The quantity of active compound in a unit dose of preparation may be varied or adjusted from 0.5 mg 
to about 350 mg according to the particular application and the potency of the active ingredient 
45 When employed systematically in therapeutic use as analgesic agents in the pharmaceutical method of 
this invention, the compounds are administered at doses of about 0.05 mg to 2.0 mg of active compound 
per kilogram of body weight of the recipient. 

General synthetic methods for preparing compounds of the present invention wherein R 1 and R2, taken 
together, form a pyrrolidinyl ring are given below in Methods A— D. Examples 1—30 illustrate the 
50 preparation of particular compounds in accordance with the present invention. 

General Synthetic Methods 
Preparation of amide monohydrochlorides (2 mmol scale) 

Method A: 7/3/75-/V-methyl-2-(1 -pyrrolidinyl) cyclohexanamine (364 mg, 2 mmol) in methylene 
chloride (5 ml) was added with stirring to a solution of the acid chloride [prepared by the action of thionyl 
chloride (5 ml) on the appropriate carboxyiicacid (2 mmol)] in methylene chloride {20 ml). After stirring for 
ten minutes, the mixture was evaporated to small volume and diethyl ether added until no more precipitate 
appeared. The product was collected by filtration, washed with diethyl ether, and dried in a vacuum oven at 
70°C overnight 

Method B: 7rans-/V-methyl-2-(1-pyrrolidinyl)cycIohexanamine (364 mg, 2 mmol) in methylene chloride 
(5 ml) was added with stirring to a solution of the acid chloride [prepared by the action of thionyl chloride (5 
ml) on the appropriate carboxylic acid (2 mmol)) in a 1 :1 mixture of methylene chloride and diethyl ether 
(20 ml). After stirring for ten minutes, diethyl ether was added until no more precipitate appeared. The 
product was collected by filtration, washed with diethyl ether, and dried in a vacuum oven at 70°C 
overnight 
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Method C: A solution of carbonyl di-imidazole (356 mg. 2.2 mmol) in dry tetrahyd^n (10ml) was 
addeS^'ono^^ 

but as merelv illustrative thereof. Example 1 

(745 ml, 6M) (25% solution) d ™* J™9 ^^rredat room temperature overnight, and then 
time the temperature reached 46°C. ^solution ^JJ'JJfi, Z , an (cebath and saturated with solid 
refluxed for three hours .n fume hood. The solution w ^.^' ea o ^ to dryness on rotary evaporator. 

25 bp 1 18C (water vacuum) 
yield: 208 g (81%) 

ether 400 ml). Chlorosulphorac aad 11» 3. 1.62 ™ ™* took one hour. The solution/solid 

solid was left at room temperature overnight distilled in isomantle with continuous 

^iSe^S^^ and air bleed, the collection vessel being cooled in an 

40 ice bath. . . , j. 

Yield: 67 (37%), b.p. 38°C (water vacuum and bleed) 

iii. Preparation of ^^^^^^Sj^^M) pyrrolidine (17.92 g, 0.25 M). water 
A mixture of 7-Methyl-7-azabicyclo[4.1.0]heptane JtOjjMBft L^jhe solution was cooled and 
m (10«n»andam m onlumchloride(0.16g^ 

vacuum to yield a colorless oil. 
bp: 95°C (6.0 g) 

B. Preparation of r ra ns./v-memyl-/v-[2-(1-py^ 
m0 CSd r B. e benzo[blthiophene^acetic acid (192 mg, 1 mmol) was converted to the amide 
monohydrochloride (376 mg. 96%); VmaxC = 1640 cm . 

Example 2 

Preparation of tTans-N-me m yl-N-(2-(1-pyrrolidinyl)-p<yclohexyll-1H-indole-3-acetam l de 



30 



35 



SO 



55 



60 



65 



m0n At V 7t^ prepared as described in example 1 above. 
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further rapid stirring for one hour, the precipitate was filtered and dried in a vacuum oven at 90°C for one 
hour and stored in a predried bottle. The product was in the form of a black glassy solid (300 mg). 

Example 3 

5 Preparation of trans-N-methyl-N-(1 -pyrrol idinyljcyclohexy 11-1 H-indole-3-acetamide free base 

1H-lndole 3-acetic acid (1.05 g, Aldrich) and ira/is-/V-methyl-2-(1-pyrrolidinyl)cyclohexanamine were 
dissolved in tetrahydrofuran (30 ml) and cyclohexyl carbodilmide (1.24 g) added. The resultant solution 
was stirred at room temperature overnight, during which time a white precipitate appeared. 

The solution was filtered and evaporated to an oil, which was chromatographed on silica. Elution with 
w ether gave the product as a white solid (1.3 g), mp 175— 178°C. 

Example 4 

rra/7s-(±)-/V-methyl-^ monohydrochloride 

By Method C, indole-3-propanoic acid (0.752 g, 4 mmol) was converted to the amide 
15 monohydrochioride (0.65 g, 42%) isolated as white crystals, mp 143.5— 145°C. 

Example 5 

7/a/JS-(±)-/V^ethyl-/V-[2-(1-pyiTO^ dihydrogen sulphate 

By Method D, indole-3-butyric acid (406 mg, 2 mmol) was treated with carbonyl diimidazole (356 mg, 2 

20 mmol) and the diamine (364 mh, 2 mmol). After standing for 16 hours at room temperature the mixture was 
refluxed for a further 20 hours. The crude product was purified by column chromatography [silica gel 
eluted with CH 2 CL <l :EtOH:0.880 NH 3 , 18:2:1, lower layer) to give the pure free base. The dihydrogen 
sulphate salt was then prepared by the addition of an ethereal solution of the amine, giving the product asa 
very hydroscopic solid (190 mg, 20%); Vmax 1635 cm" 1 . 

25 Example 6 

Trans-[+ )-/V-methyl-/V-[2-{ 1 -pyrrolidiny Dcycl ohexyl )-1 //-indole-1 -acetamide 

Triethylamine (139 ul, 1 mmol) was added to a solution of 1A/-indole-1-aetic acid (175mg, 1 mmol) in 
tetrahydrofuran (10 ml) at -15°C with vigorous stirring. Ethyl chloroformate (96 ul, 1 mmol) was added, and 
the mixture stirred for five minutes. A solution of £ra/75-(+)-/V-methyi-2-(Vpyrroiidinyi)cyclohexanamine 

30 (182 mg, 1 mmol) in tetrahydrofuran (2 ml) was added, and stirring continued for 30 minutes at -1 5°C, then 
30 minutes at room temperature. The reaction was evaporated to small volume, the residue dissolved in 
ethyl acetate (50 ml), and washed with saturated sodium bicarbonate solution (3 x 50 ml). The organic 
extract was drige (MgS0 4 ), evaporated under reduced pressure, and recrystallized from diethyl ether/ 
methylene chloride to yield the amide (100 mg, 32%); Vmax C = 0 1635 cm"" 1 . 

35 

Example 7 

7rans(±)-/V-[2-(1-pyrrolidinYi)cycloh 

Triethylamine (139 ul, 1 mmol) was added to a solution of 2,3-dimethyl-1//-indole-5-acetic acid (203 
mg, 1 mmol) in tetrahydrofuran (10 ml) at -15°C, with vigorous stirring. Ethyl chloroformate (96 ul, 1 mmol) 

40 was added, and the mixture stirred for five minutes. A solution of fra/«-(±)-/V-methyl-2-(1- 
pyrrolidinyDcyclohexanamine (182 mg, 1 mmol) in tetrahydrofuran (2 ml) was added, and stirring 
continued for 30 minutes at -15°C, then 30 minutes at room temperature. The reaction was evaporated to 
small volume, the residue taken into ethyl acetate (50 ml), and washed with saturated sodium bicarbonate 
solution (3 x 50 ml). The organic extract was dried (MgS0 4 ), evaporated under reduced pressure and 

45 recrystallized from ethyl acetate to yield the amide (204 mg, 56%); VmaxC = 0 1615 cm"* 1 . 

Example 8 

rran^+J-Ai/V'-dimethylcydohexane-l^-diamine 

A vigorously stirred mixture of /V-methylazabicyclo-[4.1.0]-heptane (36.1 g), monomethylamine (162 ml 
of a 23—30% aqueous solution) and ammonium chloride (0.50 g) was heated in an oil bath at 94— 99°C for 
so 21.5 hours. After cooling to 0°C the mixture was treated with sodium hydroxide (10 g) and extracted with 
diethyiether (4 x 100 ml). The combined ethereal fractions furnished a residue which was distilled to give 
pure to/JS-f+WV-yV'-dimethyi-cycIo^ hexane-1,2-diamine (18 g, 39%); b,p. 78°C (14 mm) which solidified 
after standing at 17°C; found: C, 67.5; H, 13.1; N, 19.65. Calc. for C a H 18 N 2 ; C, 67.55, H, 12.75; N, 19.7. 

55 Example 9 

7/ans-{±)-W-methyi-/V-[2^ monohydrochloride 

A solution of benzo[bIthiophene-4-acetic acid (4.65 g, 24 mmol) and carbonyldiimidazole (3.95 g, 24 
mmol) in tetrahydrofuran (20 ml) was heated to reflux for 0.5 hours, then cooled to 0°C and added dropwise 
over 25 minutes to a stirred solution of fra/?s-(±)-A/ / /V / -dimethylcyclohexane-1,2-diamine (3,0 g, 21 mmol) in 

60 tetrahydrofuran (10 ml) at -13°C. The mixture was stirred for a further two hours and allowed to warm to 
room temperature. The solvent was removed in vacuo to give residue which was dissolved in 
dichloromethane (100 ml) and washed with aqueous potassium carbonate (100 ml) then water (100 ml). 
The organic fraction furnished an oily residue which after high pressure liquid chromatography (Waters 
500 Prep HPLC silica gel, 80:20:1 ethyl acetate-methanol-triethylamine) gave a light yellow oil (3.3 g); Vmax 

65 (liquid file) 3320, 1635 cm~ 1 . 
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Formation of hydrochloride salt: Method L: The oil (3.3 g) was dissolved In diethyl ether (100 ml), 
filtered through a plug of cotton wool and treated with a solution of hydrogen chloride in diethyl ether until 
the solution became acidic The resulting white precipitate was isolated by filtration and washed with 
diethyl ether. This procedure furnished tamsM±WV-methylWV-[2- 

(methylamino)cyclohexyl]benzo[b]thiphene-4-acetamide monohydrochlonde (3.0 g, 40%). 

Example 10 

7fan5-(±NV-(2-[((^clopro 

monohydro^Wonde^ (± ^^^ y| ^ l2 ^ m ^^ 

monohydrochloride (200 mg, 0.57 mmol) in dichloromethane (10 ml) was treated with 10% aqueous 
potassium cabonate to liberate the parent amine. This oil was dissolved in dichloromethane 0 ml) and 
triethylamine (0.15 ml, 1.1 mmol) treated with bromomethylcyclopropane (220 mg, 1.6 mmol) and heated 
to reflux for 26 hours. After standing at room temperature for 70 hours the mixture was poured into 10 k 
aqueous potassium carbonate (10 ml) and extracted with dichloromethane (3 x 15 ml) to give an oil which 
after silica gel chromatography (100:1 ethyl acetatetriethyl-amine) furnished 
[(cyclopropylmethyl)methyiamino]^ (200 mg, 95%) 

6„ (C0CI 3 ) 0.7—0.0 (5H, m); Vmax (liquid film) 3080, 1635 cm*" 1 . 

The hydrochloride salt of this oil (250 mg) was prepared as described in Method I L and recrystailized 
(dichloromethane-diethyl ether) to give a white solid (200 mg, 73%); m.p. 229—234 C. 

Example 11 

7/ans-(±HV-methyl-/W24mew^ 

m ° n A h s Y o1u^^ - (±) - N - methyl - N - (2 - (methylamino)cyclohexyl]benzo[b]thiophene - 4 - 

acetamide monohydrochloride (400 mg, 1.13 mmol) in dichloromethane (10 ml) was treated with aqueous 
potassium carbonate (30 ml) to liberate the parent amine. This oil was disso Ived in ethanol (1C I ml), 
dichloromethane (1 ml) and triethylamine (0.3 ml, 2.2 mmol) and treated with allyl bromide (257 mg, 2.1 
mmol). This mixture was stirred in an oil bath at 50-60°C for six hours, concentrated in vacuo and 
partitioned between 10% aqueous potassium carbonate and dichloromethane. The organic fractions 
furnished an oil which after silica gel chromatography (100:1 ethyl acetate-triethylamine) gave trans ; - [±) - 
N -methyl - N -(2 - [methyl (2 - propenyl)amino]cylohexyl)benzo[b)thiophene -4 - acetamide {270 mg, 
67%); 5„ (CDC1 3 ) 6.0— 4.3 (3H, m); Vmax (liquid film) 1637 cm- 1 . ^ .... 

The hydrochloride salt was prepared as described in Method L and recrystailized 
(dichloromethanediethyl ether) to give a white solid (170 mg; 57%); m.p. 209— 211.5°C. 

Example 12 

and ammonium chloride (0.2 g dissolved in 0.4 ml water) was heated to reflux for 5 5 h. Bulb to bulb 
Sllation yielded 0a / J s-(±)-/v-methyl-2-(1-piperidinyl)cyclohexanamine as a colourless liquid (oven 
temperature 210°/20 mm) (3.2 g, 42%); 5„ (CDCI 3 ) 2.34 {3H, s). 

Example 13 

r ra nM±)-/V-methyl-/V-[2Ml-piperid^ 

A stirred solution of benzolbJmiophene-4-aceticacid (0.50g,2.6 mmol) and ca rbony ' ( .46 

a 28 mmol) in tetrahydrofuran (5 ml) was heated with a solution of tra/is-(±)-/V-methyl-2-(1- 
pipe^dinyncVclohexanamine (0.46 g, 2.3 mmo.) in tetrahydrofuran (2 ml). ™s ™^ re was heated to reflux 
for five minutes, concentrated in vacuo, poured into saturated aqueous sodium tambonato (30 ml) and 
Sracted with dichloromethane (2 x 20 ml) to give an oil which on trituration with diethyl ether gave , ^ans- 
(±)-/V-memyl-W-[2-(1-piperidinyl)cyclohexyl]benzo[b]thiophene-4-acetamide as a crystalline solid (610 mg, 

72%); VmaxC = 0 (liquid film) 1635 cm '. . ..... . . 

The hydrochloride salt of this amine (370 mg, 1.0 mmol) was prepared as described in Method L and 
recrystailized (dichloromethane-diethyl ether) to give a white solid (0.40 g, 98/.). 

Example 14 

7rans-(±)-/V-mewyl-/V42-(memyll(tetrah^ 

m ySSSS!^' N - methyl - N - [2 - (methy.amino)cyc.ohexy,lbenzo(blthiophene - 4 - 
acetamide monohydrochloride (120 mg. 0.34 mmol) in dichloromethane (10 ml) was ^S^lSSA 
aqueous sodium bicarbonate to liberate the parent amine. The oil was dissolved in dimethyl formamide 
and treated with tetrahydrofurfuryl bromide (68 mg, 0.41 mmol) and sodium bicarbonate (43 mg 0.5 
mmol). The resulting mixture was stirred in an oil bath at 95-1 10X for 20 hours then concenlrated n 
vacuo, poured into saturated aqueous sodium bicarbonate (15 ml) and extracted with dichloromethane (2 
x 15 ml). Silica gel chromatography (70:30:1 ethyl acetate-hexane-triethylamine) furnished trans - 1±) - 
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N - methyl -N -(2 - (methyl [(tetrahydro -2 -furanyl)methyl]amino)cyclohexyl)ben2o[b]thiophene -4 - 
acetamide as a colourless oil (43 mg, 32%); m/e: 400 (M+), 329, 286, 195, 147; the, analysis of this product 
(50:50:1 ethyl acetate-hexane-triethylamine, multiple development) indicated that it consisted of two 
components. 

The hydrochloride salt of this amine (42 mg, 0.10 mmol) was prepared as described in Method L to give 
a white solid (13 mg, 28%). 

Example 15 

2-{4-benzo[b]thiophene)propionic acid 

n-Butyl lithium (4.0 ml of a 1.6 M solution in hexane, 6.4 mmol) was added to a stirred solution of 
benzo[b]thiophene-4-acetic acid (0.60 g, 3.1 mmol) in tetrahydrofuran (10 ml) and dimethyl sulphoxide (4 
mi) with cooling in ice water. After 40 minutes at 0°C the resulting solution was treated with methyl iodide 
(190 ul, 3.1 mmol) and stirred at room temperature for 3.3 hours. Concentration in vacuo furnished a red oil 
which was poured into 5% aqueous sodium hydroxide (50 ml) and washed with diethyl ether (3 x 30 ml). 
The aqueous fraction was acidified with concentrated nitric acid and extracted with dichloromethane (3 x 
50 ml) to give a red oil (0.65 g) which after silica gel chromatography (70:30 ethyl acetate-hexane + 0,5% 
acetic acid) gave 2-(4-benzo[b]thiophene)propionic acid as an off-white solid (0.26 g, 38%); 6 H (CDCi 3 ) 11.4 
(1H, s); 8.0-7.0 (5H r m); 4.28 (1H, q, J 7 Hz); 1.62 (3H, d, J 7 Hz). 

Example 16 

Trans-(±)-Mmethyl-/V-(2-pyrrolidinylcyd^ 

A stirred solution of 2-(4-benzo[b]thiophene)propionic acid (98 mg, 0.47 mmol) and carbonyl 
diimidazole (78 g, 0.48 mmol) in tetrahydrofuran (0.5 ml) was heated to reflux 0.5 hours then cooled to 
room temperature and treated with a solution of tens-(±)-N-methyl-2-(1-pyrrolidinyi)cyclohexanamine (76 
mg, 0.42 mol) in tetrahydrofuran (0.5 ml). This mixture was heated to reflux for 5.5 hour, poured into 
saturated aqueous sodium bicarbonate (30 ml) and extracted with dichloromethane (2 x 20 ml) to give an 
oil which after silica gel chromatography (50:50:1 ethyl acetate-hexane-triethylamine) furnished trans - 
(±) - N - methyl - N(2 - pyrrolidinyl - cyclohexyl) - 4 - benzo[b]thiophene - 2 - propionamide (100 mg, 
64%); VmaxC « 0 (liquid film) 1638 cm" 1 ; tlx. analysis of this produce (50:50:1 ethyl acetate-hexane- 
triethylamine) indicated that it consisted of two components. The hydrochloride salt of this 
diastereoisomeric mixture of amines (80 mg, 0.22 mmol) was prepared as described in Method L to give a 
white solid (70 mg, 78%). 

Example 17 

7/a/?s-[±)-/V-(2-[{1,l-dimethyl-2-pro 

acetamide monohydrochloride and trans-(±)-AM2-methyl(3-methyl-2- 
butenyI)amino]cyclohexyl)benzotb]thiophene-4-acetamide monohydrochloride 

A stirred solution of trans (±) - N - methyl - IM - [2 - (methylamino)cyciohexyl]benzo(b]thiophene - 
4 - acetamide (330 mg, 1.04 mmol) in dichloromethane (2 ml) was treated with 1-bromo-3-methyl-but-2- 
ene (140 ui) and sodium bicarbonate (160 mg, 1.9mmoi) and heated to reflux for 1.5 hours. The mixture was 
poured into saturated aqueous sodim bicarbonate (10 ml) and extracted with dichloromethane (2 x 10 ml). 
Silica gel chromatography (70:30:1 ethyl acetate-hexane-triethylamine) furnished an oil (260 mg, 65%); 
VmaxO * 0 (liquid film) 1640 cm-1, which was homogeneous by tl.c. analysis (70:30:1 ethyl acetate-hexane 
triethylamine) but analysis by 1 H n.m.r. indicated the presence of the parent amines of the above two 
compounds. 

The hydrochloride salts were formed as described in Method L and recrystallized (dichloromethane- 
diethyl ether) to give a white solid (0.27 g, 94%); 'H-n.m.r. (CDCI 3 ) integration indicates the presence of 
trans - (±) - N - (2 - [(1,1 - dimethyl - 2 - propenyOmethylamino] - cyclohexyl - N - methyl - 
benzolbjthiophene - 4 - acetamide monohydrochloride and trans - (±) - N - methyl - N - (2 - 
[methyl(3 - methyl - 2 - butenyl)amino]cyciohexyl)benzo(bjthiophene - 4 - acetamide monohydro- 
chloride in a 5:2 ratio respectively. 

Example 18 

7ra/7s-(±)-/V-methy!-/V^2-{1-py monohydrochloride 

By Method A, benzo[b]thiophene-3-acetic acid (384 mg, 2 mmol) was converted to the amide mono- 
hydrochloride (716 mg, 91%); VmaxC ■ 0 1645 cm" 1 . 

Example 19 

T/a/?s-(±)-/V,2-dimethyl-/V-B^ monohydrochloride 

By Method A, 2-methyl-3-benzofuranacetic acid (380 mg, 2 mmol) was converted to the amide 
monohydrochloride (606 mh, 78%); VmaxC = 0 1645 cm" 1 . 

Example 20 

Trans-(±)-yV-memyl-Af-[2-(1-pyrroHdinyl)cydohexyl)-1H-indene-3-acetamide monohydrochloride 

By Method C, 1//-indene-3-acetic acid (174 mg, 1 mmol) was converted to the amide. The crude product 
was dissolved in methylene chloride (5 ml) and treated with a solution of hydrogen chloride in diethyl ether 
until the solution became acidic. Diethyl ether was then added until no more precipitate appeared. The 
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product was collected by filtration, washed with diethyl ether and dried in a vacuum at 70°C overnight, to 
yield the amide monohydrochloride (80 mg, 21%); VmaxC =» 0 1640 cm' 1 . 

Example 21 

r/3nsH±HV-methy1^heny-^ monohydrochloride 
5 By Method B, 3-phenyl-5-benzofuranacetic acid (252 mg, 1 mmol) was converted to the amide 

monohydrochloride (363 mg, 80%); VmaxC = 0 1640 cm* 1 . 

Example 22 

7/ans-(±HV^ethyl^-[2^^yrro^^ monohydrochloride 
10 By Method C, 1 H-indene-2-acetic acid (174 mg, 1 mmol) was converted to the amide. The crude product 
was dissolved in methylene chloride (3 ml) and treated with a solution of hydrogen chloride in diethyl ether 
until the solution became acidic. Diethyl ether was then added until no more precipitate appeared. The 
product was collected by filtration, washed with diethyl ether and dried in a vacuum oven at 70°C overnight, 
to yield the amide monohydrochloride (110 mg, 29%); VmaxC = 0 1645 cm' 1 . 

15 

Example 23 

7/an^[±)^-methy1-/V-[2^ 

monohydrochloride . a . 

By Method C, 3^-mieny1)benzo[b]thiophene-7^cetic acid (215 mg, 0.78 mmol) was converted to the 
20 amide. The crude product was dissolved in methylene chloride (3 ml) and treated with a solution of 
hydrogen chloride in diethyl ether until the solution became acidic. Diethyl ether was then added until no 
further precipitate appeared. The product was collected by filtration, washed with diethyl ether, and dried 
in a vacuum oven at 80°C overnight to yield the amide monohydrochloride (200 mg, 54%); VmaxC = 0 
1635 cm 1 "/ 

25 Example 24 

r/a/7S-(±WV-memyl-3^ 

m0P B£ Y S a*id < 268 m 9< 1 moI > was converted to the amide 

30 monohydrochloride (329 mg, 70%); VmaxC = 0 1645 cm" 1 . 

Example 25 

7rans-(±HV-methyl-7-pro 

x ^fi^ acid (234 mg, 1 mmol) was converted to the amide 

monohydrochloride (423 mg, 97%); VmaxC = 0 1635 cm"" 1 . 

Example 26 

7/ans^±)-2-(benzo[b]thioph 

40 m ° n $iS acid (104 mg, 0.5 mmol) was converted to the amide . The 

crude product was purified by column chromatography on silica, using 1% tnethylamme hMhm^ 
ethyl acetate as elutant The resulting solution was evaporated and ^ J^^f^S^ 
dichloromethane (3 ml). A solution of hydrogen chloride in diethyl JJSJRI 
became acidic, then diethyl ether added until precipitation was complete The product ^s wHe^ed by 
filtration, washed with diethyl ether and dried in a vacuum oven at 70X overnight to yield the amide 
monohydrochloride (49 mg, 24%); VmaxC = 0 1660 cm" 1 . 

Example 27 

/ 

_ . . * 

monohydrochloride (349 mg, 86%); VmaxC 

Example 28 

7r*ns^±)^lorc-/V-m^ 

m ° n By h Me^ aid (226.5 mg, 1 mmol) was converted to the amide 

monohydrochloride (374 mg, 87%); VmaxC = 0 1635 cm . 



45 



50 



55 



60 



Example 27 

7/OTS-(±WV,5^im^ 

By Method B 5-methylbenzo[b]thiophene-3-acetic acid (206 mg, 1 mmol) was converted to the amtde 
mnnnhvHmrhlnride (349 ma, 86%); VmaxC = 0 1640 cm*" 1 . 
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combined extracts with water, dried (MgSO«), and evaporated to give the amide as white plates (0.76 g, 
56%) mp 189— 190.5°C; VmaxC = 0 1605 cm- 1 . 

Example 29 

7/arcs-(±J-/V^ethyl-/V-^ 

A solution of trans - (±) - N - methyl - N - [2 - {1 - pyrrolidinyl) - cyclohexyl]benzo[b]thiophene - 
4 - acetamide (0.41 g) in dichloromethane (10 ml) was treated with m-chloroperoxybenzoic acid (100 mg) 
and stirred at 0°C. After 50 minutes more /n-chloroperoxybenzoic acid (1 53 mg) was added and after a total 
of 110 minutes the mixture was poured into saturated aqueous sodium bicarbonate (20 ml) and extracted 
dichloromethane (2 x 10 ml) to give a white solid. Recrystallization (dichloromethane — diethyl ether) 
furnished pure trans(>) - N - methyl - N - [2 - (1 - pyrrolidinyl )cydohexyl] - Nl - oxide - 
benzo[b]thiphene - 4 - acetamide (0.31 g, 72%), mp 149— 151.5°C. 

Example 30 

r/3ns^±)-W-methyl-/V^2^ 

A solution of trans - (±) - N - methyl - N - (methylamino)cyclohexyl]benzo[blthiophene - 4 - 
acetamide monohydrochloride (450 mg) in dichloromethane (20 ml) was treated with saturated aqueous 
sodium bicarbonate to liberate the parent amine. This oil was dissolved in dichloromethane (2.5 ml) and 
treated with propargyl bromide (250 uj of an 80% solution in toluene) and triethylamine (0.20 ml). After 17 
hours at room temperature, potassium carbonate (200 mg) and more dichloromethane (18 ml) were added. 
After 1.5 days the mixture was decanted and the supernatant was treated with propargyl bromide (1 50 ul of 
an 80% solution in toluene) at room temperature. After a further 12 hours this solution was poured into 
saturated aqueous sodium bicarbonate (20 ml) and extracted with dichloromethane (2 x 20 ml). Silica gel 
chromatography (4:1 ethyl acetate — methanol containing 1% triethylamine) furnished trans - (±) - N - 
methyl - N - [2 - (methyl(2 - propynyl)amino]cyclohexylIbenxotb]thiophene - 4 - acetamide (220 mg, 
49%). Vmax liquid file 3300, 3225, 2110, 1630 cm*" 1 . The hydrochloride salt of this compound (220 mg) was 
prepared as described in Method L to give a white solid (230 mg, 93%). 

Claims for the Contracting States: BE CH DE FR GB IT U tU NL SE 

1. A compound having the structural formula 




*2 

wherein: 

R, is methyl; 

R 2 is hydrogen, alky! 
of from one to six carbon atoms, 

-CH 2 -<| , ^-^] , ^-^-Rg , 
H 

I 

— CH 2 C=CR 3 R 4/ or— CHa— CsC-R 4 ; 

R 3 is hydrogen or methyl; 
R 4 is hydrogen or methyl; 

or and R 2 taken together with the nitrogen atom to which they are attached form a ring denoted by 

m is an integer of from three to eight; 

n is zero or an integer of from one to six; 

X is oxygen, sulphur, — CHRg, or NR 6 ; 

R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
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Re is hydrogen or alkyl of from one to six carbon atoms; 
A is 




Y is hydrogen, fluorine, chlorine, alkyl or alkyiene of from one to six carbon atoms, or aryl; 
Z is oxygen, sulphur, -CH*-, or NR 7 ; and R 7 is hydrogen, alky! of from one to six carbon atoms, aryl, 
or acyl of from 2 to 6 carbon atoms, or, when X is CHR* R 7 is the direct bond to X: 
or an N 1 -oxide of the compound of the foregoing structural formula; or 

a pharmaceutical^ acceptable acid addition salt of the compound of the foregoing structural formula 
0F % .A^mpound in accordance with Claim 1, wherein m is 4, 5 or 6; or a pharmaceutical^ acceptable 
aC,d 3 a ^mp^und inlSordance with Claim 1, wherein n is 0, 1 or 2; or a pharmaceutical^ acceptable acid 
addrjon ^Jereof^ ^ Cja . m ^ se(ected from the N i^ xid es of compounds of structural 

formula I; and pharmaceutically acceptable acid addition salts thereof. VA ^ AX _ 

5. A compound in accordance with Claim 4 having the name trans->V-methyl-/V-[2-{l-pynrolidinyl)- 
cyclohexyll-A^-oxide-benzo^l-thiopene^acetamide. . - m . 

6. A compound in accordance with Claim 1, wherein Z is oxygen, the compound being selected from. 

fransWV-2,^imethyl-/V-[2H^ 

to/?s-/V-methYh3henyl-/^ 
and the pharmaceutically acceptable acid addition salts thereof. . . . 

7. A compound in accordance with Claim 1, wherein Z is sulphur, the compound being selected from. 
tra/isWV^ethyW^l^yr^^ 

tra/w-/V^ethyl^-[2-<1-pyrrol^ 

*ra/»sWV^ethy1-/V-[2-(m^ 

tansWV-methyi-/V-[2-[methyl(2-pro^ 

trans-AH2-t(cycloproptf 

ta/?s-/V-methyl-/V4methyl<2i>ro^^ 

f/ans-/V-methyl-7-propyl-/W^ 

frans-/V.methyl-/V-[2-(1i)yrrolidinyl)cyclohexyl]-3-{2-thienyl)benzo[/>Jthiophe 
/rans-/V-methyl-3^henyl-/V-[2^1-pyrrolidinyl)cyclohexyl]benzo[6]thiophen 

fre/js-/VsTiethyl-/V-^ 

rra/7S-/V-methyl-A/-[2-[methyd[(tetrahy^ro-2-furanyl) 

fra/is./^[2-[(l,l^imethyl-2-propenyl)methylaminolcyclohexyl^ 

acetamide; . . 

t/a/>s^,5<limethyl-/V-[2M^^ 

tra*s^-methyl-AM2-[methyK 
tra/is^-[24(1,lKiimethyl-2-pro^^ 

acetamide; . . 

frans^,5KJimethyl-/V^2-0^yrro^^ 
trans-5^hloro-/V^ethyl^-^ 

^/7S-/V-methyl-/V-t2-pyrrolidinylcydohexyl]^benzo[6lthiophene-2-propionamide; 
*ra/7S-2^enzo[A]thiophen^yloxyWV^ 
and the pharmaceutically acceptable addition salts thereof. 

8. A compound in accordance with Claim 1, wherein X is CHi, the compound being selected from. 
f/a/?s-^methyl-/V-[2^1^ 

tran5-/V^ethyl-A^-[2-{1-pyrrolidinyl)cyclohexyll-1//-indene-2-acetamide; 
and the pharmaceutically acceptable acid addition salts thereof. 

9. A compound in accordance with Claim 1, wherein X is NR 7 where R 7 is as defined in Claim 1, the 

compound being selected from: 

to/7S^-methyl-/V-[2-{1-pyrrolidinyl)cyclohexyl]-1ry-indole-3-acetamide; 

trans-A/-methyl-/V-(2-{1-pyrrolidinyl)cyclohexyl]-1r7-indole-3-propanamide; 

iraA?s-yV-methyl-/V-[2-(Vpyrrolidinyl)cyclohexyll-1//-indole-3-butanamide; 

^ns-/V-methyl-A/-[2-(1-pyrroIidinyl)cyclohexyl]-1Wndole-1-acetamide; 

frafJsW-[2-(Vpyrrolidinyl)^ 
tons-2,3,4,9-tetrahydronW 
and the pharmaceutically acceptable acid addition salts thereof. 

15 
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10. A process for preparing a compound in accordance with Claim 1, the process comprising reactinq a 
compound of the formula 



? H 3 



CC 



» ^ ^N— R 

I 1 

15 wherein R, and R 2 are as defined in Claim 1, with a carfaoxylic acid having the formula 

wherein n, X, Y, and Z are as defined in Claim 1, or with a reactive carboxylic derivative of said acid. 

11. A pharmaceutical composition useful for alleviating pain in a mammal, the composition comprising 
an effective amount of a compound in accordance with Claim 1 in combination with a pharmaceuticaliy 
acceptable carrier. 
2* 12. A compound having the structural formula 

CHj 



30 ^N-C 



(CH ) -X-A 
c. n 



where: 

R, is methyl; 
R 2 is hydrogen, alkyl 
40 of from one to six carbon atoms, 

- CH 2-<]. "°^-0. ^-F^3 . -CH 2 CH=CR 3 R 4 ; 

45 O O 

R 3 is hydrogen or methyl; 
R 4 is hydrogen or methyl; 

or R, and R 2 taken together with the nitrogen atom to which they are attached from a 5- or 6-membered 
ring; 

5 0 n is zero or an integer of from one to six; 
X is oxygen, sulphur, — CHR S or NRe; 

R 5 is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
R 6 is hydrogen or alkyl of from one to six carbon atoms; 
A is 

55 



60 




Y is hydrogen, fluorine, chlorine, alkyl of from one to six carbon atoms, or aryl; 
Z is oxygen sulphur, — CHr- , or NR 7 ; and R 7 is hydrogen, alkyl of from one to six carbon atoms, aryl 
or acyl of from 2 to 6 carbon atoms; or 

a pharmaceuticaliy acceptable acid addition salt of the compound of the foregoing structural formula. 
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13. A process for producing a compound in accordance with Claim 12, the process comprising reacting 



a compound of the formula 



CH, 
NH 



to *N-n, 



r -1 



R 2 



wherein R, and R 8 are as defined in Claim 12, with a carboxylic acid having the formula 



t5 

Y. 




-X-(CH2) n -COOH 



Z- 

20 wherein n. X, Y and Z are as defined in Claim 1 2. or with a reactive carboxylic derivative of said add. 

Claims for the Contracting State: AT 
25 1. A process for producing a compound having the structural formula 

CH, 

L- 

30 ^-N— O n 



S (CH 9 )^-X-A 



'2'n 



1 



35 



where: 

R, is methyl; 
R 2 is hydrogen, alkyl 
40 of from one to six carbon atoms, 

45 

H 

— CH 2 C=CR 3 R4, or — CH*— C=C— R 4 ; 

50 R 3 is hydrogen or methyl; 

o? R* and™* taken together with the nitrogen atom to which they are attached form a ring denoted by 

-N^jCH 2 ) m ; 

m is an integer of from three to eight; 
n is zero or an integer of from one to six; 
X is oxygen, sulphur, — CHRg, or NR 6 ; 
so R 5 is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
R 6 is hydrogen or alkyl of from one to six carbon atoms; 
A is 

65 
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Y is hydrogen, fluorine, chlorine, alky! or alkylene of from one to six carbon atoms, or aryl; 
Z is oxygen, sulphur, — CH 2 — , or NR 7 ; and R 7 is hydrogen, aikyl of from one to six carbon atoms, aryl, 
or acyl of from 2 to 6 carbon atoms, or, when X is CHR S , R 7 is the direct bond to X; 
or an N 1 -oxide of the compound of the foregoing structural formula; or 

a pharmaceutically acceptable acid addition salt of the compound of the foregoing structural formula 
or its N -oxide; 

which process comprises reacting a compound of the formula 




wherein R, and R 2 are as defined above, with a carboxylic acid having the formula 




-X-fCH^-COOH 



wherein n, X, Y, and Z are as defined above, or with a reactive carboxylic derivative of said acid- if 
necessary converting the compound to its N'-oxide; and if necessary converting the compound to an acid 
addition salt 

2. A process in accordance with Claim 1, wherein m is 4, 5 or 6; or a pharmaceutically acceptable acid 
addition salt thereof. 

3. A process in accordance with Claim 1, wherein n is 0, 1 or 2; or a pharmaceutically acceptable acid 
addition salt thereof. 

4. A process in accordance with Claim 1, for producing the N 1 -oxides of compounds of structural 
formula I; and pharmaceutically acceptable acid addition salts thereof. 

5. A process in accordance with Claim 4 for producing ^5-/V-methyI-/V-[2-(1-pyrrolidinyl)-cyciohexvi]- 
/V'-oxide-benzofAl-thiopene^-acetamide. 

6. A process in accordance with Claim 1, wherein Z is oxygen, for producing a compound selected 
from: 

trans-A/-2,-dimethyl-/V^ 
fra/7S-/V-memyl-phenyl-^ 
and the pharmaceutically acceptable acid addition salts thereof. 

7. A process in accordance with Claim 1, wherein Z is sulphur, for producing a compound selected 
from: 

fransW-methyl-/V-[2^^ 
ta/?sW-methyl-/V-[2-(1^^ 
£ra/is-Mmethyl-7V-[2-(me^ 
ta/7s-/^metayl-AH2-[m^ 
tans-/V-{24toclopropylme 
tons^-methylWvM2-[methyl(2-propyny^ 
tons-/V-methyl-7i3ropyl-^ 
. tra/re-/V-methyl-/^ 
to/?sW-methyl^phenyl-/V-[2^^ 
to/?s-/V-methyl-/V^ 
f/ans-ZV-methyl-TV-B-^ 
acetamtde; 

fra/7sW-memyl-/V-[2-me^ - 

to/?sW-[2-[(1,1^imethyl-2-pro 
acetamide; 

to/>s-/V,5-dimethyl-/^ 

to/7S-5<hloro-/V-methyl^ 

to/7sW-memyl-/V-[2-py^ 

fira/w-2^benzo[6]thiophen-3-yto 
and the pharmaceutically acceptable addition salts thereof. 
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a A process in accordance with Claim 1, wherein X is CH^ for producing a compound selected from: 

*/a/7S^^emyl-/V42^1 ^yrrolid^ 

fra/?sW^em^-/V^2^1 isyi^ 
and the pharmaceutically acceptable acid addition salts thereof. 
5 9. A process in accordance with Claim 1, wherein X is NR 7 where R 7 is as defined in Claim 1, for 
producing a compound selected from: 

tra/75^^ethyl-A^[2^1-pynroiidinyl)cyclohexyll-1rV-indole-3- 

fra/7s^HTiem^^[2-{1 -pyiroH 

*rans-/V^ethyl^2-(1 -pyr^ 
10 £rans^-memyi^2-il -pyrrolidine 

trans^-[2-{1 -pyiTolidinylJcydohe^ 

tranrf^^-tetrahydrc-A/^Kiim 
and the pharmaceutically acceptable acid addition salts thereof. 

10. A process for producing a compound having the structural formula 

15 

CH3 

20 f j N (CH 0 ) n -X-A 



2'n 

1 



25 

where: 

R t is methyl; 

R 2 is hydrogen, alkyl 
of from one to six carbon atoms, 

30 



_CH 2 -<3 - "^"t^ J . -° H 2^5" R 3 . -CH 2 CH=CR3R4; 

35 R 3 is hydrogen or methyl; 

2? R, and^Swn together with the nitrogen atom to which they are attached form a 5- or 6-membered 
ring; 

n is zero or an integer of from one to six; 
40 X is oxygen, sulphur, — CHR S or NRe; 

R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
R» is hydrogen or alkyl of from one to six carbon atoms; 
A is 

45 




t=-U 



50 



55 



Y is hydrogen, fluorine, chlorine, alkyl of from one to six carbon atoms, or aryl; 
Z is oxygen, sulphur, — CH2— . or NR 7 ; and or 
R 7 is hydrogen, alkyl of from one to six carbon atoms, aryl, or acyl of from 2 to 6 carbon atoms, or 
a pharmaceutically acceptable acid addition salt of the compound of the foregoing structural formula: 
the process comprising reacting a compound of the formula 



cc 



CH3 

NH 



R 0 
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wherein R, and R 2 are as defined above, with a carboxylic acid having the formula 



5 




.X-(CH2) n -COOH 



io wherein n, X, Y and Z are as defined above, or with a reactive carboxylic derivative of said acid. 

11. A process for producing a pharmaceutical composition, which comprises admixing a compound as 
produced in accordance with Claim 1, with a pharmaceutical^ acceptable carrier or diluent 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

20 1. Verbindung der Strukturfbrmel 



CHg 

25 ^ ^.N-cr 



co 



(CH 2 ) n -X-A 



I 1 



30 



worm: 

R, Methyl ist; 

R 2 fur Wasserstoff, Alky! mit 1 bis 6 Kohienstoffatomen, 

35 

-ch 2 -<|, -iHpK ^Xow. 

40 oder — CHr-OsC-^ steht; 

R 3 fur Wasserstoff oder Methyl steht; 

R 4 fur Wasserstoff oder Methyl steht; oder 

R, und R 2 , wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen Ring, gekennzeichnet 

45 

so bilden; 

m eine ganze Zahl von 3 bis 8 ist; 

n fur Null oder eine ganze Zahi von 1 bis 6 steht; 

X fur Sauerstoff, Schwefel, — CHR 5 oder NR 6 steht; 

R s fur Wasserstoff, Alkyl mit 1 bis 6 Kohienstoffatomen oder Aryl steht; 
55 Rs fur Wasserstoff oder Alkyl mit 1 bis 6 Kohienstoffatomen steht; 

A ist: 



60 




Y fur Wasserstoff, Fluor, Chlor, Alkyl oder Alkylen mit 1 bis 6 Kohienstoffatomen oder Aryl steht; 
Z fur Sauerstoff, Schwefel, — CH*— oder NR 7 steht; und worin 

R Wasserstoff, Alkyl mit 1 bis 6 Kohienstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohienstoffatomen ist 
65 oder wenn X fur CHR 5 steht, R 7 die direkte Bindung an X bedeutet; 
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oder ein N'-Oxid der Verbindung der oben stehenden Strukturformel; 

Oder ein pharmazeutisch akzeptables Saureadditionssalz der Verbindung der oben stehenden 
S ^fvtb?niCnS^S, 1. worin m fur 4, 5 Oder 6 stent; oder ein pharmazeutisch akzeptabies 
S3U ^vSEg Z n'ad?Anspruch 1, worin n fur 0, 1 oder 2 steht; oder ein pharmazeutisch akzeptables 
^"rVeTnd^n^Anspruch 1, ausgewahit aus den N'-Oxiden der Verbindungen der Strukturformel 

,; m i v h e =u^^^^ 

°^ d i e ^^ngnlchA^£\ worin Z fur Sauerstoff steht, wobei die Verbindung ausgewahit ist 

aUS trans-/V-2,-DimethylWV-[2-(1-pyrrolidinyl)-cyclohexyll-3-benzofuranacetamid; 

trans-/V-Methyl-phenyl-/V-t2-{1-pyrrolidinyl)-cyclohexyll-5-benzofuranacetamid; 
und die pharmazeutisch akzeptablen Saureadditionssalze davon. 

7. Verbindung nach Anspruch 1 , worin Z fur Schwefel steht wobei die Verbindung ausgewahit ist aus. 
transW-Methyl-N-{2-{1-pyrrolidinYl)-cyclohexyll-benzo(6l-thiophen-4-acetamid; 
transWV-Methyl-/^^1-pyrrolidinyl)-cyclohexyl]-benzot/>l-thiophen-3-acetamid; 
trans-/VHVIethYlW-[2-(methylamino)^lohexyl]*enzo[6]-thiophen^acetamid; 
te/>s^MethyW24methyM2-propenyl>-ami^^ 
tonsWV42-KCydopropytmemy1)^eOTylamino]H*cloh 

frans-/^Methyl-/V424memyM2s>ropenyl)-amino]^yclohexyl]-benzo[6]nhiopher^acetamid; 

trans-/V4Wetlwl-7-propyl-/V-[2^1-py^ . , 

^ns-A/-Methyl-/V-[2^1-pyrrolidiny1)^^ 

trans^^ethyl^pheny«^-[2^1^yrrolidinyl^clohexyl)^enzo(W-miophen*acetamid; 
fra/is-A/-Methyl-W-[2^1-pi|Mridinyl)^clohexyll-benzo[6]-miophen^cetemid; 

trans-/V-Memyl-AM2-[methyl-[tt^^ 

£rans^-[2-[(U^imemyl-2-propenyl)-methylamino]^cloh^ 

^^tN>Dimettyl-N-[2-<1^rrolidinyl>H^ ..... 
irans-N-MeOTyl-W-[24MethyM3^ethyl^ 

^/»sWV-[2-t(1,1-Dimemyl-2i)ropenyljHTiemylamino]^dohexyl]-/V-memylberizo(6]-thiophen-^ 

acetamid; ^ . , 

to/js-N^Dimethyl-N-t2^1^^ . . 

*rans-5^lor-N^ethyl-N-{241-py^ 

&a/>s-/V-Methyl-/V-(2i)v^^^ 

r/a/w-2-(Benzo[b]thiophen^ylo^ 
und die pharmazeutisch akzeptablen Saureadditionsalze davon. 

8. Verbindung nach Anspruch 1, worin X fur CH 2 steht, wobei die Verbindung ausgewahit ist aus: 
trans^-Methyi-/V-[2M1-pyrrolidinyl)^clohexyl]-1/y-inden-3^TOtamid; 
fra^r/V-Meth^-/V-[2M1-pyiTolidinyl)^clohexyi]-1/y-inden-2-acetamid; 

und die pharmazeutisch akzeptablen Saureadditionssalze davon. ^ Mnlekrt ;et Wrth oi 

9. Verbindung nach Anspruch 1, worin X fur NR 7 steht worm R 7 wie im Anspruch 1 definiert ist wobei 

die Verbindung ausgew§hlt ist aus: 

trans^^ethyl-yV42^1i>yrrolidinyl)-cyclohexyl]-1//-indol-3-acetami(J; 

to/7S-/V^ethyl-#V-(2-{1-pyiTolidinyl)-cyclohexyll-1W-indol-3-propanamid; 
tra/7s^VlethYW2-{1-py^ 

f/ans^-Methyl-A/-l2-(l-pyirol«dinyl)-cyclohexyl]-1/V-indol-1-acetamid; 
/ransWV-t2-(1-pyrrolidinyl)^dohexyl]-A/^,3-trimethyl-1//-indol-5-acetamid; 

frans-2A4^Tetrahydro-/V£KK^ 
und die pharmazeutisch akzeptablen Saureadditionssalze davon. 

10. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, welches Verfahren umfaBt: 
die Umsetzung einer Verbindung der Formei 



CC 



| H 3 
NH 
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worin R, und R 2 wie in Anspruch 1 definiert sind, mit einer Carbonsaure der Formei 




x *^ CH 2 ) n"" COOH 



worin n, X, Y und 2 wie in Anspruch 1 definiert sind, oder mit einem reaktiven Carbonsaure-Derivat dieser 
Saure. 

11. Pharmazeutische Zusammensetzung, welche zur Linderung von Schmerz bei einem Sauger 
nutzlich ist, welche Zusammensetzung eine wirksame Menge einer Verbindung nach Anspruch 1 in 
Kombination mit einem pharmazeutisch akzeptablen Trager umfaGt. 

12. Verbindung der Strukturformel 



is 



20 




worin 

25 R t fur Methyl steht; 

R 2 Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, 

— CH 2 CH=CR 3 R 4 ist; 

R 3 fQr Wasserstoff oder Methyl steht; 

R4 fur Wasserstoff oder Methyl steht; oder 
55 R1 und R^ wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen &• oder 6-giiedrigen Ring bilden; 

n fur Null oder eine ganze Zahl von 1 bis 6 steht; 

X Sauerstoff, Schwefel, — CHR 5 oder NR 6 ist; 

R 5 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
40 R B Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist; 
A ist: 

Y fQr Wasserstoff, Fluor, Chlor, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl stehf 
Z Sauerstoff, Schwefel, — CH*— oder NR 7 ist; und 

R 7 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohlenstoffatomen 
steht; oder 

so ein pharmazeutisch akzeptables Saureadditionssalz der Verbindung der obigen Strukturformel 

13. Verfahren zur Herstellung einer Verbindung nach Anspruch 12, welches Verfahren umfafct: 
die Umsetzung einer Verbindung der Formei 



55 



60 




65 
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worm R, und R 2 wie im Anspruch 12 definiert sind, mit einer Carbonsaure der Formel 

Y 

" -XHCH^-COOH 



10 



15 




worin n, X, Y und Z wie im Anspruch 12 definiert sind, oder mit einem reaktiven carboxylischem Derivat 
dieser S3ure. 

Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer Verbindung der Strukturformel 

r " f (CHJ -X-A 1 



30 



50 



2'n 

I 1 



worin: 

2S R, fur Methyl steht; 

R 2 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, 



Oder— CHj— OC— R4 steht; 

R 3 Wasserstoff oder Methy! ist; 
35 R 4 fur Wasserstoff oder Methyl steht; Oder 

R, und R* wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen Ring, gekennzeichnet 




40 



bilden; 

m eine ganze Zahl von 3 bis 8 ist; 
n fur Null oder eine ganze Zahl von 1 bis 6 steht; 
45 X fur Sauerstoff, Schwefel, — CHR 5 oder NR 6 steht; 

R s Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl ist; 
R 6 fur Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen steht; 
A fur: 




4=j 



steht; 



55 Y fur Wasserstoff, Fluor, Chlor, Alkyl oder Alkylen mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
Z fur Sauerstoff, Schwefel, — CH*— oder NR 7 steht; und 

R 7 Wasserstoff. Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyi mit 2 bis 6 Kohlenstoffatomen ist 
oder wenn X fur CHR 6 steht, R 7 die direkte Bindung an X bedeutet; 
oder eines N 1 -0xids der Verbindung der oben stehenden Strukturformel; 
60 oder eines pharmazeutisch akzeptablen Saureadditionssalzes der Verbindung der oben stehenden 
Strukturformel oder ihres N'-Oxids; 
welches Verfahren umfaSt: 



65 
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die Umsetzung einer Verbindung der Formal 




worin R, und R 2 wie oben definiert sind, mit einer Carbonsaure der Formel 



-X-JCH^-COOH 

worin n, X, Y und 2 wie oben definiert sind, oder mit einem reaktiven carboxylischem Derivat dieser Saure; 
falls erfbrderlicht Uberfuhren der Verbindung in ihr N 1 -Oxid; und falls erforderlich Uberfuhren der 
Verbindung in ein Saureadditionssalz. 

2. Verfahren nach Anspruch 1, worin m fur 4, 5 Oder 6 steht; oder ein pharmazeutisch akzeptables 
Saureadditionssalz davon. 

3. Verfahren nach Anspruch 1, worin n fur 0 r 1 oder 2 steht; oder ein pharmazeutisch akzeptables 
Saureadditionssalz davon. 

4. Verfahren nach Anspruch 1, zur Herstellung der N 1 -Oxide der Verbindungen der Strukturformel I; 
und pharmazeutisch akzeptablen Saureadditionssalze davon. 

5. Verfahren nach Anspruch 4 zur Herstellung von trans-/V-Methyl-/V-t2^1^yrrolidinyl)-cyclohexyll-yV l - 
oxid-benzo[b]-thiophen-4-acetamid. 

6. Verfahren nach Anspruch 1, worin Z Sauerstoff ist, zur Herstellung einer Verbindung, welche 
ausgewahlt ist aus: 

«ra/7S-/V-2,-Dimethyl-/V^2^V^ 
r/3ns-A^MethyNphenyl-/V-[2-{1-pyrro^^ 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 

7. Verfahren nach Anspruch 1, worin Z Schwefel ist, zur Herstellung einer Verbindung ausgewahlt aus: 
£ra7?sVV-Methyl-N-[2-(1-pyrrolid^^ 

*rans-/V-Methyl-/H2Ml i>yrro^^ 

tra/js-/V-Methyl-/\H2-(me^ 

f/ans-A/-Methyl-/\H2-[methyl-(2-pro^ 

fra/7*7V-[24(Cyc!opropylmethyl)-^^ 

rr3/?sW-Methyi-/V-[2-to^ 

to/?s-/V4Wethyl-7iHopyl-A^^ 

f/a/rc-/V-Methyl-/V-[2^ 

tra/7sW4Wethyl-3-phenyl-N-[2-{^ 

to/?sW^ethyl-/V-[2-{1i3iperidinyU^ 

to/?s^-Methyl-/V-[2-[me^ 
acetamid; 

f/ans-W-Memyl-/V^2-methyl-^^ 

tra/wWV-[2-[{1,1-Dimethyl-2-propeny^^^^ 
acetamid; 

tra/7s-N,5-Dimethyl-N-[2-(1-pyrrolW^^ 

to/?s-/V-Memyl-/V-[2-[methyl-{^ 

frans-/V-[2-[(1,1^imethyI-2-propenyl)-memylamino]^yclohexyll-/V-methy^ 
acetamid; 

fca/?s-N,5-DimethyI4sH2-(1-pyiTO^^ 
frans-5^h!or-N-methyl-N-^ 

^/7s-/V-Methyl-/V-{2-pyrrolidinylcyclohexyl)^benzo[b]thiophen-2-propionamid; 
trans-2^Benzo[b]thiophen-3-yloxy-^ 
und der pharmazeutisch akzeptablen Additionsalze davon. 

8. Verfahren nach Anspruch 1, worin X fur CH 2 steht, zur Herstellung einer Verbindung ausgewahlt aus: 
tans-W-Methyl-/V-[2-(1 -pyrrolidine^ 

tons-/V-Methyl-/V-[2-(1 -pyrro^^ 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 

24 




EP 0147 085 B1 



9. Verfahren nach Anspruch 1, worin X fur NR 7 stent, worin R 7 wie im Anspruch 1 definiert ist, zur 
Herstellung einer Verbindung weiche ausgewahtt ist aus: 

ta/js^4VtemyW2^1i3y^ 

tra/w-AMVtethYl-/\H2-{ 1-pyrrolidinyl)-cydohexylH /Wndol-3-propanamid; 
tansW-Meth^-/V^2^1^yiTolidiri^^ 

trans-/V-Methyl-/V-{2-{1 -pyrrolidiny1)-cyclohexyl]-1 #-indol-1 -acetamid ; 
£ra/)s^-[2^1i3yrrolidinyl)^clohexyl]^^ 
tra/w-2A4^Tetrahyd!t>W3Klim 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 

10. Verfahren zur Herstellung einer Verbindung der Strukturformel 




worin 

R 1 fur Methyl steht; 

R 2 Wasserstoff, Alky! mit 1 bis 6 Kohlenstoffatomen, 



-CH 2 CH=CR 3 R4 ist; 

R 3 fur Wasserstoff Oder Methyl steht; 

R 4 fur Wasserstoff Oder Methyl steht; oder 

R, und R 2 , wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen 5- oder 6-gliedrigen Ring bilden; 

n fur Null oder eine ganze Zahl von 1 bis 6 steht; 

X fur Sauerstoff, Schwefel, — CHR 5 oder NRe steht; 

R 5 Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl ist; 

R 6 Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist; 

A ist: 




Y fur Wasserstoff, Fluor, Chlor, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
Z Sauerstoff, Schwefel, — CH*— oder NR 7 ist; und A 
R 7 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohlenstoffatomen 
steht* oder 

eines pharmazeutisch akzeptablen Saureadditionssalzes der Verbindung der oben stehenden 

Strukturformel; 

welches Verfahren umfaBt: 

die Umsetzung einer Verbindung der Formel 



cc 



NH 



N— R 
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worin R t und R 2 wie oben definiert sind, mit einer Carbonsaure der Formel 

^ jj^l XHCHg^-COOH 

worin n, X f Y und Z wie oben definiert sind, oder mit einem reaktiven carboxylischem Derivat dieser Saure. 

11. Verfahren zur Hersteilung einer pharmazeutischen Zusammensetzung, welches das Mischen einer 
nach Anspruch 1 hergestellten Verbindung mit einem pharmazeutisch akzeptablen Trlger oder 
10 Verdunnungsmittel umfafct 

Revendications pour !es Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Un derive de formule structurelle: 

20 II (CH 2 ) n -X-A 



la 

«2 



I 1 



dans taquelie: 

R, represente le radical methyle; et 

R 2 represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone, 
-CH 2 -<] . -OH,-^] . -OV^Th, . 

— CH 2 CH=CR 3 R4 ou — CH*— CsC— R 4 , R 3 et R4 repr^sentant independamment un atome d'hydrogene ou un 
radical methyle; ou dans laquelle 

Rt et Rj, pris ensemble en meme temps que I'atome d'azote auquel ils sont attaches, forment un cycle 
repondant au schema: 




dans lequel 

m est un nombre entier de 3 a 8; 
n est un entier de 0 a 6; 

^ r<§sente un atome d'oxygene, de soufre ou CHRg, dans lequel R 5 represente un atome 
d hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un radical aryle; 

ou X represente NR* R 6 etant un atome d'hydrogene ou un radical alkyle renfermant der 1 a 6 atomes 
de carbone; 

A representant: 



-So- 



ou: 

55 Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyle ou alkylene renfermant de 1 a 

6 atomes de carbone ou un radical aryle; et 

Z represente un atome d'oxygene, de soufre, — CHa— ou NR 7 , R 7 etant un atome d'hydrogene, un 

radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de carbone 

ou, lorsaue X represente CHRg, R 7 represente la liaison directe avec X; 
60 ou un N*-oxyde du denv6 de formule structurelle suivante; ou un sel d'addition d'acide pharmaceutique- 

ment acceptable du derive de formule structurelle ci-dessus ou de son N^oxyde. 

2. Un derive selon la revendication 1, dans lequel m est egal a 4, 5 ou 6 ou un de ses sels d'addition 
d'acides pharmaceuttquement acceptables. 

3. Un derive selon la revendication 1, dans lequel n est egaf a 0, 1 ou 2, ou un de ses sels d'addition 
ss d'acides pharmaceutiquement acceptables. 
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4. Un deriv6 selon la revendication 1, choisi parmi les N'-oxydes des derives de formule structurelle I. 
et leurs sels d'addition d'addes pharmaceutiquement acceptables. 

5. Un dSrive selon la revendication 4 # design^ sous le nom de: trans-N-methyl-N42-<1-pyrrolidmvlh 
cyclohexyl^N 1 ^xyde^n^o[bnhiophene-4-ac6tamide, 

a Un derive selon la revendication 1, dans lequel 2 represente un atome croxygene, le denve etant 
choisi parmi les survants: 

trans-N-2-dime^vl-N424l -pyiToK 

trans-N^dthyl-pheny!4VI4241^yrrolidinyl)cydohexyl]-54)enzofura 
et leurs sels d'addition d'acides pharmaceutiquement acceptables. 

7. Un derive* selon la revendication 1, dans lequel 2 represente le soufre, le denve etant choisi parmi: 
trans4^6thyl-N4241^yiTolidiny1to^ 

trans^^e^^2^i3yrrolidinyl)cydoh 
trans^HTie^-N42^m&hylamino)c^ 
trans-N^ethyt-N424me^yM2^ro 
tnms-N-{2-[(cydopropylmethyl)me^ 

trans-N-methyl-N424methyM2-propynyl)amino](^clohexyl]ben2o[bIthi 
trans-N-m6thyl-7-propyl-N-[2^1-py^ 
trans-N^e^yl-N-l2^1-pyrrolidinyt)cyd 
trans-N-methyW-phenyl-N-[2-{1^ 

trans-N-me^yl-N-[2^1iDipe>idiny1^ B ^ ^ 

trans-N-methyl-N42-methyil(tetrahydro-2-furany1)methyl]amino] 

acetamide* 

trans^nne^4Y-[2-r^ 

trans-N-l2-[(l ,1 ^im6thyl-2-propenyi)methylamino]cyclohexy l]-N-methylbenzo[b]thiophene-4- 

ac€tamide; 

trans-N^ime^yi^-[2-{1iwnx3lidinyl^^ 

trans-N-m§thyl-N-[2-tme^yt{3-^^ 

trans-N-[2-[<1J^imethyl-2s>rop 
ac^tamide; 

trans-N^imethyl-N424li3yrrolidinyl)cydohexy1]benzo[b]thiophdne-3-aceta 

trans^hlorc^^6thyl-N4241-pyrrolidinyi)cyclohexyl]berizo[b]thiophdn 

trans^-m6thyl-N42-pyrrolidinyl<^clohexyl)^ben2o[b]thiophene-2-propionamide; 

trans-2^benzo[b]thiophen-3-yloxy)-N-^ 
et leurs sels d'addition d'addes pharmaceutiquement acceptables. 

8. Un derivS selon la revendication 1, dans lequel X represente CH* le denve etant choisi parmi: 
trans-N-m§thyl-N-[2-{1 -pyrrolidinyl)cyclohexyi]-1 H-indene-3-acetemide; 
trans-N^methyl-N4241-pyrrolidinyl)cyclohe)cyl]-1HHndene-2-acetamide; 

et leurs sels d'addition d'acides pharmaceutiquement acceptables. 

9. Un derive selon la revendication 1, dans lequel X represente NR 7 , R 7 etant tel que dSfim dans la 
revendication 1, le d6riv§ 6tant choisi parmi: 

trans-N-m6thyl-N4241-pyrraH^ 

trans-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyl]-1H-indole-3-propanamide; 
trans-N-m&hyl-N-[2-<1-pyrrolidiny^ 

trans-N-me^hyl^42^1-pyrrolidinyl)cyclohexyll-1H-indole-1-acetamide; 
trans4SI4241-PYrrolidinyl)cydohexyl]-N-2,3-trimethyl-1HHndole-5-acetamide; 

trans-2,3A9-tetrahydro-N-9-dim^^ 
et leurs sels d'addition d'acides pharmaceutiquement acceptables, 

10. Un proc&te de preparation d'un derive en accord avec la revendiation 1, ce procedS consistent a 
faire reagir un derive de formule: 

JMH 



cc 



N-FL 
I 1 
% 

dans laquelle: c 

R, et R 2 sonttels que definis dans la revendication 1 ; avec un acide carboxylique repondant a la 
formule: 

^ jf^j X-CCHg^-COOH 
27 
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dans laquelle: 

n, X, YetZ sont tels que d§finis dans la revendication 1, ou avec un derive carboxylique r6actif de cet 
acide. 

11. Une composition pharmaceutique utile pour soulager la douleur d'un mammifere, cette 
composition comprenant une quantite efficace d'un d£riv6 selon la revendication 1 , en association avec un 
support pharmaceutiquement acceptable. 

12. Un de>tv6 de formule structurelle: 



10 



is 




dans laquelle: 
20 Ri represente le radical m^thyle; 

R 2 represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone; 



25 



— CH 2 CH=CR 3 R 4 ou — CH 2 — C^C — 

R 3 represente un atome d'hydrogene ou la radical methyle; 
30 R 4 represente un atome d'hydrogene ou le radical m&hyle; 

ou Ri et R* pris ensemble en meme temps que I'atome d'azote auquel tls sont attaches, forment un cycle a 
0 ou o elements; 

n est <§gal a 0 ou un nombre entier de 1 a 6, bomes comprises; 

X represente un atome d'oxygene, de soufre, CHR S , ou NR e , 

35 ri* Rs i rep ^f ente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un 
radical aryle; 

Re represente un atome d'hydrogene ou un radical alkyle renfermant de 1 a 6 atomes de carbone- 
A represente: ' 

40 




Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyle renfermant de 1 a 6 atomes 
45 de carbone ou un radical aryle; 

Z represente un atome d'oxygdne, de soufre, -CH*- ou NR 7 , R 7 etent un atome d'hydrogene, un 
radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de 
carbone; 

ou un sel d'addition d'acide pharmaceutiquement acceptable du derive repondant a la formule structurelle 
50 proceoente. 

13. Un proc6d(§ de preparation d'un derive" selon la revendication 12, ce procede consistant a faire 
reagir un derive de formule: ^ 



cc 



I 

NH 



N— R 
R 2 

65 dans laquelle et R 2 sont tels que d<§flnis dans la revendication 1 2; 
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avec un acide carboxlique de formule: 

" -XHCHg^-COOH 




dans laquelle n, X, Y et Z sont tels que definis dans la revendication 1 2, 
ou avec un derive carboxylique reactif de cet actde. 

10 Revendications pour fEtat contractant: AT 

1. Un precede de preparation d'un derive de formule structurelle: 

CO 



15 



(CH 2 ) n -X-A 



20 



I 1 

°2 



dans laquelle: 
25 r 1 represente le radical m6thyle; et 

R 2 represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone, 

— CH 2 CH=CR 3 R4 ou — CH*— C=C— R4, R 3 et R 4 represenant independamment un atome d'hydrogene ou un 
radical methyle; 

55 ou dans laquelle R 1 et R 2 , pris ensemble en m§me temps que I'atome d azote auquel lis sont attaches, 
torment un cycle rSpondant au schema: 



■N (CI 



dans Iequel m est un nombre entier de 3 a 8; 
n est un entier de 0 a 6; 

X represente un atome d'oxygene, de soufre ou CHR* dans Iequel R 5 represente un atome 
45 d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un radical aryle; 

ou X represente NR* R 6 etent un atome d'hydrogene ou un radical alkyle renfermant de 1 a 6 atomes 
de carbone; 

A representant: 



so 



55 



60 



ou: 

Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyie ou alkylene renfermant de 1 a 
6 atomes de carbone ou un radical aryle; et 

Z represente un atome d'oxygene, de soufre, — CHj— ou NR 7 , R 7 6tant un atome d'hydrogene, un 
radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de carbone 
ou, lorsque X represente CHRg, R 7 represente la liaison directe avec X; 

ou un N'-oxyde du derive de formule structurelle suivante; ou un sel d'addition d'acide pharma- 



65 
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^cf-'ifiiiar structure,ie cidessus ° u de - n ^ - *-« 



? H 3 



cr 



R 2 



Y 

20 



is dans laquelle R, et R 2 sont tels que definis ci-dessus; avec un acide carboxylique de formule: 

^^^^_X-(CH2) n -COOH 

* cfadd^^ZatSquemr^^es ' eqUe ' *" * ^ ~ -Is d'additfon 

d'acSe^X^uSeLTa^bU: *" ^ " estega ' * °' 1 ou 2 ' ou « * - 

- ^^?,«s==^ d6riv6s de formu,e 

dte dirilfSSw PIS: 3 revendication 1 ' da " s 2 present* un atome d'oxygene, de preparation 

etan^oTS 86 ' 0 " " reVendrC3t, ' 0n 1 ' dans ,e < ua ' Z re P^^e .e souf re, de preparation d'un derive 

2£" m "22 £1 me H) y ^'"^^'onexyllbenzolblthiophene^-acetamide 

*r iZT iSyJ , [2-{m f*yH2-propynyl)amino <^lohexyl]ben»[b]thfoph&ne-4«tomIde 

trans-N-m6%l^henyl-N-[2^1^yrrolidinyi)cyclohexynbenzorb]*ioDhe^ 
so acetaSo^ 

trans-N-5^imethyl-N-[2-(1-pyrrolidinyl)cyclohexyl|benzo[bJthioDhen 

trans-N.Mimeaiyl-N^1-pyrrolidinyl)cyclohexyl]benzo[b]thioph 
trans*chloro.N-methyl-N^Hyrrolidinyl)cyclohexyl]be^ 

trans-2-(benzotb]thiophen-3-yloxy -N-methyl-N-[2-(1 *yrrolidinvl)cvclohawil^4tamiw 0 . 
et leurs sels d'addiBon d'acides pharmaceutiquement \^^^ oh ^^^ 

choisl 55? d6riV " Se, ° n 13 revendicatlon 1 ' ^ns .equal X represente CH 2 . de preparation d'un derive 
es ^ans-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyl]-1H-ind6ne-3-acetamide; 
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trans-N^ethy1-N-l2^1-py^ 
et leurs sels d'addition d'acides pharmaceutiquement acceptable^ 

9. Un precede selon la revendication 1, dans lequel X represente NR 7 , R 7 etant tel que d6fini dans la 
revendication 1, de preparation d'un derive cholsi parmi: 

5 trans-N^6thyl-N^1^yiTolldinyl)cydohexyU-1HMndole^acetamlde; 

trans-N^6thYW2^1^Yirolidinylto^ 

trans-N-methyl-N-{2-(1 -pyrrolidinyOcyclohexylM H-indole-3-butanamide; 
trans4\lHTi6myMSH2^1^yn^ 
trans-N-(2^1i)yrrolidinyl^ 
io trans-2^,4,9*etrahydro-N-9<lim^ 

et leurs sels d'addition d'acides pharmaceutiquement acceptables. 

10. Un precede de preparation d'un derive de formule structurelle: 



15 



35 



45 



55 



60 



65 



CH 3 

or- 

20 N-FL 

I 1 



(CH 2 ) n -X-A 



*2 

dans laquelfe: 

R 1 represente le radical methyle; j 
25 R 2 represente un atome d'hydrog6ne, un radical alkyle renfermant de 1 £ 6 atomes de carbone; 

— CH 2 CH=CR 3 R4 ou — CH*— OsC — R* 

R 3 represente un atome d'hydrogfene ou la radical methyle; 
R4 represente un atome d'hydrogeneoule radical methyle; 
ou R, et R 2 , pris ensemble en mfime temps que I'atome d'azote auquel ils sont attaches, forment un cycle a 
5 ou 6 elements; 

n est egal d 0 ou un nombre entier de 1 d 6, bomes comprises; 
X repr6sente un atome d'oxygSne, de soufre, CHR* ou NRe, 

R 5 represente un atome d'hydrog6ne, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un 
radical aryle; 

40 Re represente un atome d'hydrog^ne ou un radical alkyle renfermant de 1 a 6 atomes de carbone; 

A represente: 




ib-U 



Z' 

Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyle renfermant de 1 d 6 atomes 
de carbone ou un radical aryle; 

Z represente un atome d'oxygene, de soufre, —CH.*— ou NR 7 , R 7 etant un atome d'hydrogdne, un 
so radical alkyle renfermant de 1 k 6 atomes de carbone, aryle ou acyle renfermant de 2 h 6 atomes de 
carbone; 

ou un sel d'addition d'acide pharmaceutiquement acceptable du d6riv6 repondant d la formule structurelle 
ci-dessus, ce precede consistant d faire reagir un derive de formule: 



cc 



™3 
JMH 



N— R.. 



R 2 
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dans laquelle R, et R 2 sont tels que d6finis ci-dessus; avec un acide carboxylique deformule: 



-XHCHg^-COOH 



dans laquelle n, X, Y et 2 sont tels que definis ci-dessus; ou avec un derive* carboxylique reactif de cet acide. 

11 . Un procede de preparation d'une composition pharmaceutique, qui consiste a melanger un derive* 
obtenu selon la revendication 1, avec un support ou diluant pharmaceutiquement acceptable. 
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Description 

The search for strong analgesics which also possess minimal potential for dependency has been 
among the highest priority efforts in pharmacological research. These research efforts have, to a great 
s extent involved chemical modifications of the opiate structure and the discovery of chemically novel 
compounds which possess morphine-like activity. 

The discovery of endogenous opioids has led workers in the field to consider that these peptides, 
possessing less rigid structures, might interact with opioid receptors other than those to which the classical 
rigid structure opiates, such as morphine, bind. 
10 The concept of multiple opioid receptors has been supported by studies with nalorphine and a series of 
benzomorphans which display unusual pharmacological properties dissimilar from morphine, yet blocked 
by the selective opioid antagonists. [See, for example, W. R. Martin, et al., J. Pharmacol. Exp. Then, 197: 
517—532 (1976)]. 

The existence of multiple types of opioid receptors is of importance because it suggests the possibility 
15 of separating the desirable analgesic and psychotherapeutic effects of a drug compound from the 
undesirable abuse potential or habituating effects. 

British Patent Application GB 2096607 and United States Patent 4,145,435 describe certain 2-amino- 
cycloaliphatic amide compounds as analgesics. In particular, «ra/7s-3,4-dichloro-A/-methyl-/V-[2-{1- 
pyrrolidinyD-cyclohexyll-benzacetamide has been reported to possess selective kappa agonist activity, and 
20 therefore to possess analgeisc activity without attendant dependence liability. [See P.V. Vanvogtlander, et 
al., J. Pharmacol. Exp. Then, 224: 7—12 (1983)]. 

Recently, the diuretic effect of various opioid agonists and antagonists has been studied, and it has 
been shown that kappa agonists tend to increase urination, while mu agonists decreased urination. [See J. 
D. Leander, JL Pharmacol. Exp. Ther., 227: 35-41 (1983)1. These findings suggest that selective opioid 
25 agonists and antagonists also possess potential as diuretics. 

Summary of the Invention 
The present invention relates to substituted tra/?s-1^-diamino-cyciohexylamtde compounds useful as 
analgesics, diuretics, and psychotherapeutic agents. The invention is also concerned with a method of 
30 preparing such compounds, pharmaceutical compositions including such compounds, and with their use 
in alleviating pain in a mammal by administering an effective amount of a pharmaceutical composition in 
accordance with the present invention. 

In its broadest aspect the present invention encompasses compounds having structural formula I 




45 wherein R, is methyl and R 2 is hydrogen, alky! of from one to six carbon atoms 



50 

— CH 2 CH=CR 3 R 4 or — CHa— C^C— R 4 where R 3 and R 4 are independently hydrogen or methyl; or where R, 
and R 2 taken together with the nitrogen atom to which they are attached form a ring denoted by 

where m is an integer of from three to eight; where n is an integer of from zero to six; X is oxygen, sulfur, or 
CHRg, where R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; or X is NR 6 where R 6 is hydrogen 
60 or alkyl of from one to six carbon atoms; where A is 




6" 
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where Y is hydrogen, fluorine, chlorine, alkyl or alkylene of from one to six carbon atoms, or aryl; and Z is 
oxygen, sulfur, — CH*— , or NR 7 where R 7 is hydrogen, alkyl of from one to six carbon atoms, aryl or acryl of 
one to six carbon atoms, or, when X is CHR5, R 7 is the direct bond to X; or N'-oxides thereof; and the 
pharmaceutically acceptable acid addition salts thereof. 

5 In structural formula 1Mb for subunit "A" above, the bond shown attaching the group T to the fused 
ring system is drawn to intersect both rings of the fused ring system. This notation is meant to indicate that 
Y may be attached to the fused ring system at positions 2, 3, 4, 5, 6, and 7. 

Likewise, the position of attachment of the group designated "X" to the fused ring system designated 
"A" may be at positions 2, 3, 4, 5, 6, or 7. Moreover, when Z is a nitrogen atom and X is CHRs, the nitrogen 

10 atom of the heterocyclic fused ring system may be attached by a direct bond to X. 

Also contemplated as falling within this aspect of the present invention are the N'-oxides of 
compounds having structural formula I above. The meaning of the term "I^T-oxides" is made clear by 
referring to structural formula la below in which the nitrogen atoms have been numbered. The alkyl- 
substituted nitrogen atom is numbered "1" and the amido-nitrogen atom is numbered "2." In these cases 

is where Z is also nitrogen, this is numbered nitrogen atom "3." 



20 



25 




la 



Oxidation of compounds of structural formula I above with, for example, m-chloroperbenzoic acid or 
other suitable oxidizing agents, readily converts the more basic alkyl-substituted nitrogen atom attached to 
the cydohexane ring to its corresponding N-oxide. Throughout this specification and the appended claims, 
30 the term "IM r -oxide" is meant to refer to these compounds. 

In accordance with a second aspect of the present invention, a method of preparing compounds having 
structural formula I comprises reacting a substituted f/a/is-cyclohexyldiamine of structure II 



35 



40 




II 



45 with a substituted carboxylic acid of structural formula 111. 



111 



In accordance with another aspect of the present invention, pharmaceutical compositions useful for 
the alleviation of pain in a mammal comprise an effective amount of compound having structural formula 
above, in combination with a pharmaceutically acceptable carrier. 

In a further aspect of the present invention, we provide compounds of formula I above for use in a 
ss method of alleviating pain in a mammal which method comprises administering to a mammal suffering 
from pain an effective amount of a pharmaceutical composition, preferably in unit dosage form, which 
composition includes a compound having structural formula I, above, in combination witn a 
pharmaceutically acceptable carrier. 

69 Detailed Description 

Compounds of the present invention comprise a class of derivatives of transA ,2-diaminocyclohexane 
in which nitrogen is a tertiary amine nitrogen substituted with methyl and a substituent selected from the 
group R 2 as defined above or, preferably is a tertiary amine nitrogen attached to the cydohexane nng and 
which preferably is part of a pyrrolidinyl, piperidinyl or homopiperidinyl group. The other nitrogen atom of 

65 the 1,2-diaminocydohexane is an N-methyl amide nitrogen. 
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In the formula for the subunit designated "A" above, the bonds shown attaching the groups "X" and 
"Y" to the fused ring system are drawn to intersect both the carbocyclic and the heterocyclic rings of the 
fused ring system. This notation is meant to indicate that X and Y may be attached to the fused ring system 
at positions 2, 3, 4, 5, 6, or 7. Moreover, when Z is nitrogen, X may be attached to position 1. In those cases 
5 where Y is hydrogen, alkyl, or aryl, Y may likewise be attached to position 1 when X is attached at a position 
2 through 7. 

By the term "alkyl of from one to six carbon atoms" as used throughout this specification and the 
appended claims is meant branched or unbranched saturated hydrocarbon groupings containing one to six 
carbon atoms. Examples include methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, n-pentyl, 
io and the like. 

By the term "aryl" is meant phenyl; phenyl substituted with fluorine, chlorine, alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, nitro, and trifluoromethyl; thienyl; and thienyl 
substituted with alkyl of from one to six carbon atoms, and alkoxy of from one to six carbon atoms. 

By the term "alkoxy" is meant a branched or unbranched hydrocarbon grouping such as "alkyl" as 
is defined above, attached to an oxygen atom. 

By the term "acyl" as used herein is meant an organic radical derived from an organic acid by the 
removal of the hydroxy group, for example, acetyl, benzoyl, methanesulfonyl, benzenesulfonyl, p- 
toluenesulfonyl and the like. Thus, the term is meant to encompass alkanoyl and alkanesulfonyl where the 
alkyl portion is "alkyl" as defined above; aroyl and arylsulfonyl where the aromatic portion if "aryl" as 
20 defined above. 

Compounds of the present invention may contain one or more asymmetric carbon atoms and thus 
exist as enantiomers or diastereomers. The present invention contemplates all possible optical isomeric 
forms of structural formula i given above. Individual enantiomorphic or diastereomeric forms of the 
compounds of this invention may be obtained from mixtures by known methods of resolution. 
2$ In a preferred embodiment, compounds of formula I are those wherein Y is hydrogen. 

In another preferred embodiment, compounds of formula I are those wherein n is zero and X is— CHR 5 
where R 5 is as defined above. 

In yet another preferred embodiment, compounds of formula I are those wherein Y is sulfur or -NR 7 
where R 7 is as defined above. 
30 Examples of compounds contemplated as falling within the scope of the present invention are the 
following: 

frans-/V,2<Jimemyl-/V-[2-{^ 

to/7S-/V-methyl-3-phenvl-/V^ 

£ra/7S-/V-mem^-N-[2^1-py^ 
3$ traA7S-/V~metayl-AH2-0 

trans-/V-methyi-/V-[2-{m^ 

totfs-/\^memyl-/V-[2-[m^ 

tons-/V-[2-{(cycIopropylmetayl)^ 

trans-VV-metay!-/V-[2-[m^ 
40 tons^-memyl-7-propyWV-[2^i)yro^ 

*rans-/V-memyl-/V-[2-(^ 

trans-/V-methyl^phenyl-/V^ 

to/7s-/V-memyl-/V-R^ 

tons-/V-methyl-/\M2-[me 
45 acetamide; 

tons-/^methyl-/V^ 

tra/7s-/V-[2-[(1 ,1 -dimethyl^ 
acetamide; 

trans-W,5-dimemyl-N-[2-(1-pyro^ 
so £ra/7s-5-chloro-N-memyl-N-[2-(1-py 

frans-/V-methyl-/V-{2-py^^ 

tra/is-2-{bertto{b]thiophen-3-yloxy)-/V-mem^^ 

transWV-methy l-/H2-(1 ^ 

tra/w-/V-memyl-/\M2-^ 
55 transW-memyl-/V«[2-{Vpyrrol^ 

frans-A/-methyl-/V-[2-{1 -pyrrolidinyljcyclohexyl 1-1 rY-indole-3-propanamide; 

f/a/?s-/V-methyl-AM2^^ ^ 

irans-yV-methyi-/V-[2-(1 -py rrolidinyl)cyclohexyl]-1 HA ndole-1 -acetamide; 
trans-7V42-(1-pyiTolid!nyl)cyd 
60 fra/?s-2,3 ,4,9-tetrahydro-^ 
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In general, compounds of the present invention are prepared by reacting the appropriate irans-1,2- 
diaminocydohexane of the structural formula II 



to ''N-R 



CH 3 

r 

NH 

II 



I 1 



with a carboxylic acid of structural formula III 




-X^CH^-COOH 



111 



or a reactive derivative formed from such a carboxylic acid. 

The appropriate carboxylic (III) may be reacted directly with the amine with the aid of such reagents as 
dicyclohexylcarbodiimide and the like. Alternatively, the carboxylic acids are first converted to a reactive 
derivative such as an activated ester, anhydride, acid halide such as the bromide or chloride, or acyl 
25 imidazoles of the formula IV 




X-(CH 2 ) n -CON 



4 U 



IV 



and the resulting carboxylic acid derivative reacted with the substituted */ans-1,2-diaminocyclohexane (II). 

For example, the reaction between the cyclic diamine (II) and the appropriate carboxylic acid (III) is 
carried out in the presence of the coupling reagent dicyclohexylcarbodiimide, in a cyclic ether solvent such 
35 as tetrahydrofuran or dioxane until the desired product is formed. The reaction will generally proceed at 
ambient temperatures but, depending upon the reactivity of the specific materials involved, the desired 
reaction time, the solvent being employed, and the molar proportions of reagents, the reaction 
temperature may be varied between about -25°C and the reflux temperature of the solvent employed. 
The reaction between the acid halide and the cyclic diamine (II) is carried out generally at ambient 
40 temperature, in a suitable solvent in the presence of an acid acceptor such as tertiary amine or an alkali 
metal or alkaline earth metal carbonate or bicarbonate. The mixture of the amine and the acid halide is 
allowed to stand until reaction is complete. , . . L 

When the reaction between the cyclic diamine (II) and the acid (III) or acid derivative has proceeded to 
substantial completion, the desired product is recovered from the reaction mixture by techniques well 
45 known to practitioners of the organic chemical arts. 

For example, the reaction mixture can be evaporated under vacuum, if desired, to remove the solvent 
and other volatile components of the reaction mixture to yield the product, generally as an oil. This residual 
material is then taken up in a solvent such as diethyl ether, washed first with a salt solution such as sodium 
bicarbonate solution and then with water. Separation of the organic phase, drying over, for example 
so anhydrous magnesium sulfate, and evaporation of the ether solvent, yields the desired product usually as 
an oil or crystalline solid. m 

The starting &ans-1,2-diaminocyclohexane compounds of the present invention are prepared by the 
method detailed in United States Patent 4,145,435. The carboxylic acids (111) are known, or if novel, are 
prepared by reaction sequences well known in the art The acyl imidazole derivatives (IV) of the carboxylic 
55 acids are prepared by reacting carbonyldiimidazole with the appropriate acid. 

The free base form of the compounds of this invention are readily converted, if desired, by known 
methods to the acid addition salts by reaction with any of a number of inorganic or organic acids including 
hydrochloric, hydrobromic, hydriodic, sulfuric, nitric, phosphoric, acetic, benzoic, citric, maleic tartaric, 
succinic, gluconic, ascorbic, sulphamic, oxalic, pamoic, methanesulfonic, benzenesulfonic, and related 
so acids and mixtures thereof. The free base form of the compounds of the present invention and the acid 
addition salt may differ in certain of their physical properties, such as solubility in polar solvent but are 
otherwise equivalent for the purposes of this invention. 

The compounds of the present invention possess significant analgesic activity with potential for 
minimum dependence liability due to their selective kappa opioid receptor binding properties. In addition 
65 to analgesics, selective kappa agonists also cause opioid receptor-mediated sedation, diuresis, and 
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corticosteroid elevations. Accordingly, the compounds of the present invention may also be useful 
diuretics and psychotherapeutic agents as well as analgesics. 

Representative examples of the compounds of formula I have shown positive activity in standard 
laboratory analgesic tests such as writhing and hot plate with animals such as mice. For example, 
5 compounds of Examples 1 and 2 when given at 10 mg/kg s.c. (subcutaneous administration) of animal 
body weight caused abolition of writhing in the acetylcholine-induced writhing test When compared with 
control, mice also showed longer tolerance of heat on a hot plate at 55°C when given 10 mg/kg s.c. of the 
compound of Example 1. 

Representative examples of the compounds of the present invention, when tested in vitro to determine 
70 the extent of opioid receptor binding, were found to be selectively bound to the kappa receptors with 
evidence of little or no binding to the mu and delta receptors. The benefits of this selective binding has 
already been mentioned above and is also described by M. B. Tyers, Br. J. Pharmac (1980) 0S:5O3— 512. 

Measurement of the kappa opioid receptor site binding activity of compounds of the present invention 
was made by the following method. Guinea pig brain homogenates were prepared fresh each day utilizing 
75 the method of Gillan, et al, Br. J. Pharm., 70:481—490 (1980). 

The binding of tritiated etorphine to brain homogenates was measured in the presence of unlabelled 
competitor compounds of the present invention with 200 nanomolar D-Ala-O-Leu-enkephalin (acronym 
DAOLE) and 200 nanomolar D-Ala-MePheGly-ol-enkephalin (acronym DAGO) added to saturate the delta 
and mu opioid receptors, respectively. The reaction was terminated by rapid filtration and the radioactivity 
20 bound to the filters counted by liquid scintillation spectrophotometry. 

Measurement of the mu and delta opioid receptor site binding activity of compounds of the present 
invention was made by the following method. Guinea pig homogenates were prepared fresh each day 
utilized the method of Gillan, et al., cited above. 

Homogenates were incubated for 150 minutes at 0°C with either tritiated DAGO to measure mu 
25 receptor site binding activity, or with tritiated DADLE in the presence of a ten-fold excess of unlabelled 
DAGO to measure delta opioid receptor site activity. Nonspecific binding was determined in the presence 
of 10- 6 M DAGO and 10~ 6 M DADLE. 

Reactions were terminated by rapid filtration and the radioactivity bound to the filters counted by liquid 
scintillation spectrophotometry. 
30 Data was analyzed by the methods of Scatchard, Ann. N. Y. Acad. Sci. r 51 :660— 672 (1949) and Hill, J. 
PhysioL, 40:IV— VIII (1910). The inhibition of binding of tritriated etorphine, DAGO and DADLE by cold 
ligands was determined from the regression of log percentage inhibition of specific binding or log 
concentration of cold ligand. The inhibition constant (K,) was calculated from the equation: 

35 ICgo 



45 



50 



I + [L]/KD 



where [L] is the concentration of the labelled ligand and Kq, its equilibrium dissociation constant. 
40 The results of these tests for several representative compounds of the present invention are presented 
in Table I. 



60 
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TABLE 1 



cc 

NR. 
I 1 



Me 

^CCH-CH 2 ) n -X-i 




to 






R 2 


•HCI 










Rl 










VKx n) 






R2 


n 


X 


Z 


y 


Kappa 


Mtt 


15 


c-C aBa 


0 


4-CH2 


S 


B 


3.73x10-9 


4. 08x10-7 






0 




NCB3 


2, 3-CC4H8 


3.97x10-6 


4. 67x10-7 




c-C aBa 


0 


3-CB2 


MB 


B 


7.45x10-8 


2. 94x10-6 


20 


c-ClHft 


0 


3-CB2 


S 


a 


4.85xl0- 8 


>10-6 




CB3 # B 


0 


4-CH2 


S 


B* 


lo-fi-io- 7 


>10-6 




c-C 48 a 


1 


3-CB2 


MB 


B . 


»10-« 


»10-6 


25 




0 


4-CB2 


S 


B 


-10-7 


10-6-10-7 




CHi # CHtCH: 


0 


4-CH2 


s 


B 


-10-7 


2.1x10-7 


30 


CHo- 
















C-C4H8 


2 


3-CB2 


NH 


B 


>io-6 


NT 




c-C 48ft 


0 


3-CB2 


0 


2-CB3 


7.89x10-8 


-10-5 


35 




0 


3-CH2 


CB2 


B 


-10-7 


-10-5 


C-C 488 


0 


S-CH 2 


0 


3-Ph 


-10-6 


-10-5 




C-CdHo 
*• 0 


0 


2-CH2 


CH2 


B 


-10-5 


-10-5-10-6 


40 


c-C 488 


0 


7-CH2 


s 


3-(2«- 
thiophene) 


-10-5 


NT 




c-C 488 


0 


5-CH2 


s 


3-Ph 


-10-5 


NT 




c-C 4a 8 


0 


4-CH2 


s 


7-nPr 


4. 24x10-8 


1.82x10-7 


45 


c-C 58 10 


0 


4-CH2 


s 


H 


2. 45x10-7 


2.41x10-6 




C83,2-tetra- 


0 


4-CH2 


s 


B 


10-6-10-7 


NT 




h jdro fur- 














50 


fur yl 
















C-C4H8 


0 


4-CEMe 


s 


B 


>10"6 


NT 




CH 3# C82Ca: 


0 


4-CH 2 


s 


a 


2. OSxIO- 7 


3. 25x10-8 


55 


CMe2 















The abbreviation "c— C^Ha" represents the divalent butylene radical. When R1 and R 2 represent the 
60 butylene radical, then together with the nitrogen atom to which they are attached, they form a pyrrolidine 
ring. The group "c— C e H 10 " represents the divalent pentamethylene radical. When R, and R 2 represent the 
pentamethylene radical, then together with the nitrogen atom to which they are attached, they form a 
piperidyl ring. 

The compounds of the present invention, and/or the nontoxic, pharmaceutical acceptable salts 
65 thereof, may be administered to mammals in pharmaceutical compositions or formulations which 
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comprise one or more of the compounds of this invention and/or the nontoxic, pharmaceutically 
acceptable, nontoxic carrier. 

The compounds of this invention may be administered parenterally in combination with conventional 
injectable liquid carriers such as sterile pyrogen-free water, sterile peroxide-free ethyl oleate, dehydrated 
5 alcohols, propylene glycol, and mixtures thereof. 

Suitable pharmaceutical adjuvants for the injecting solutions include stabilizing agents, solubilizing 
agents, buffers, and viscosity regulators. Examples of these adjuvants include ethanol, ethylenediamine 
tetraacetic add (EDTA), tartrate buffers, citrate buffers, and high molecular weight polyethylene oxide 
viscosity regulators. These pharmaceutical formulations may be injected intramuscularly, 
w intraperitoneal^, or intravenously. 

Compounds of the present invention, and/or the nontoxic, pharmaceutically acceptable salts thereof, 
may be administered to mammals orally in combination with conventionally compatible carriers in sold or 
in liquid form. These oral pharmaceutical compositions may contain conventional ingredients such as 
binding agents selected form the group consisting of syrups, acacia, gelatin, sorbitol, tragacanth, polyvinyl- 
15 pyrrolidone, and mixtures thereof. The compositions may further include fillers such as lactose, mannitols, 
starch, calcium phosphate, sorbitol, methylcellulose, and mixtures thereof. 

These oral compositions may also contain lubricants such as magnesium stearate, high molecular 
weight polymers such as polyethylene glycol, high molecular weight fatty acids such as stearic acid silica, 
or agents to facilitate disintegration of the solid formulation, such as starch, and wetting agents such as 
20 sodium lauryi sulfate. 

The orai pharmaceutical compositions may take any convenient form such as tablets, capsule, 
lozenges, aqueous or oily suspensions, emulsions, or even dry powders which may be reconstituted with 
water and/or other liquid media prior to use. 

Compounds of the present invention and/or the nontoxic, pharmaceutically acceptable salts thereof 
25 may be administered topically in the form of an ointment or cream containing from about 0.1 % to 10% by 
weight of the active component in a pharmaceutical ointment of cream base. 

Compounds of the present invention and/or the nontoxic, pharmaceutically acceptable salts thereof, 
may be administered to mammals rectally in the form of suppositories. For preparing suppositories, a low- 
melting wax such as a mixture of fatty acid giycerides or cocoa butter is first melted, and the active 
30 ingredient is dispersed homogeneously therein by stirring. The molten homogeneous mixture is then 
poured into convenient sized molds, allowed to cool and thereby solidify. 

The solid or liquid forms may contain flavorants, sweeteners, and/or preservatives such as alkyl p- 
hydroxybenzoates. The liquid forms may further contain suspending agents such as sorbitol, glucose, or 
other sugar syrups, methyl-, hydroxymethyh or carboxymethyicellulose, and gelatin, emulsifying agents 
35 such as lecithin or sorbitol monooleate, and conventional thickening agents. The liquid compositions may 
optionally be encapsulated in, for example, gelatin capsules, in an effective amount 

Preferably, the pharmaceutical compositions of this invention are in unit dosage form. In such form, 
the preparation is subdivided into unit doses containing appropriate amounts of the active component The 
unit doses form can be packaged preparation with the package containing discrete quantities of the 
40 preparation. For example, the package may take the form of packeted tablets, capsules, and powders in 
envelopes, vials or ampoulesJThe unit dosage form can also be a capsule, cachet, or tablet itself or can be 
the appropriate number of any of these packaged forms. 

The quantity of active compound in a unit dose of preparation may be varied or adjusted from 0.5 mg 
to about 350 mg according to the particular application and the potency of the active ingredient 
45 When employed systematically in therapeutic use as analgesic agents in the pharmaceutical method of 
this invention, the compounds are administered at doses of about 0.05 mg to 2.0 mg of active compound 
per kilogram of body weight of the recipient. 

General synthetic methods for preparing compounds of the present invention wherein R, and R 2 , taken 
together, form a pyrrolidinyl ring are given below in Methods A— D. Examples 1—30 illustrate the 
so preparation of particular compounds in accordance with the present invention. 

General Synthetic Methods 
Preparation of amide monohydrochlorides (2 mmol scale) 

Method A: 7ra/7S-/V-methyl-2-{1-pyrrolidinyl) cyclohexanamine {364 mg, 2 mmol) in methylene 
55 chloride (5 ml) was added with stirring to a solution of the acid chloride [prepared by the action of thionyl 
chloride (5 ml) on the appropriate carboxylic acid {2 mmol)] in methylene chloride (^0 ml). After stirring for 
ten minutes, the mixture was evaporated to small volume and diethyl ether added until no more precipitate 
appeared. The product was collected by filtration, washed with diethyl ether, and dried in a vacuum oven at 
70°C overnight 

60 Method B: 7/a/7S-yV-methyl-2-(1-pyrrolidinyl)cyclohexanamine (364 mg, 2 mmol) in methylene chloride 
(5 ml) was added with stirring to a solution of the acid chloride [prepared by the action of thionyl chloride (5 
ml) on the appropriate carboxylic acid (2 mmol)] in a 1 :1 mixture of methylene chloride and diethyl ether 
(20 ml). After stirring for ten minutes, diethyl ether was added until no more precipitate appeared. The 
product was collected by filtration, washed with diethyl ether, and dried in a vacuum oven at 70°C 

65 overnight 
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Method C: A solution of carbonyi di-imidazole (356 mg, 2.2 mmol) in dry tetrahydrofuran (10 ml) was 
added to a solution of the appropriate carboxylic add (2 mmol) in tetrahydrofuran (20 ml). The mixture was 
stirred for 30 minutes at room temperature. r/3ns-/V-methyl-2-(1-pyrrolidinyl)cyclohexanamine (364 mg, 2 
mmol) in tetrahydrofuran (10 ml) was added, the mixture heated to reflux, then stirred at room temperature 

s for 16 hours. The reaction was evaporated to small volume, and the residue dissolved in ethyl acetate (100 
ml). The extract was washed with saturated sodium bicarbonate (3 x 50 ml), then water (50 ml), dried 
(MgSOJ, and evaporated under reduced pressure. 

Method D: Substantially as described in Method C with the exception that the mixture of reactants was 
stirred at ambient temperature for 1 6 hours rather than being heated under reflux. 

10 The following examples are provided to enable one skilled in the art to practice the present invention. 
The examples are not to be read as limiting the scope of the invention as defined by the appended claims, 
but as mereiv illustrative thereof. 

Example 1 

Preparation of trans-N-methyl-N^l^yrrolidinyl)^ 
is A. Preparation of 7-methyi-7-azabicyclo{4.1.0] heptane fModification of method of T. Taguchi and M. 
Eto., J. Amer. Chem. Soc 80, 4076 (1958)]. m Al _ , 

i. Cydonexene oxide (Aldrich, 196.3 g 2M) was added to a 25/30% solution of aqueous methylam.ne 
(745 ml 6M) (25% solution) dropwise with stirring and cooling in an icebath over one hour, during whicn 
time the temperature reached 46°C The solution was stirred at room temperature overnight, and then 

20 refluxed for three hours in fume hood. The solution was cooled in an icebath and saturated with solid 
NaOH extracted with 4 x 200 ml ether, dried (MgSOJ and evaporated to dryness on rotary evaporator. 

The crude product, tons^methylaminojcyclohexanol, was distilled under water vacuum pressure, 
the first small sample of cydonexene epoxide discarded. The bulk was distilled from a 1-liter flask with a 
60W isomantle and a short Leibig condenser over a two hour period to yield the product 
2S bp 1 18C (water vacuum) 
yield: 208 g (81%) 

ii. 7rans-2(methylamino)cyclohexanol (208 g 1.61 M) was placed in a three liter beaker and dissolved in 
ether (400 ml). Chlorosulphonic add (1.89 g, 1.62 M) was added dropwise to the ice-sart cooled^solution 
Added a further 200 ml of ether. The solution was hand stirred. Addition took one hour. The sofution/solid 
was allowed to warm to room temperature and stand for three hours. The ether was decanted and the 
white salt washed with 300 ml ether which was also decanted. _ t . . . . 

The solid was cooled in ice-salt bath and NaOH (218 g in one liter water) added slowly. The thick white 
solid was left at room temperature overnight. 

The crude product, 7-methyl-7-azabicyclo [4.1.0] heptane, was distilled in isomantle with continuous 
addition of waterfrom separating funnel to retain approximately original volume. After 600 ml of liquid had 
been collected, the total distillate was saturated with solid NaOH, extracted with 5 x 200 ml ether, dned 
(MgS0 4 ) and evaporated on rotary evaporator. 

The product was distilled using a water vacuum and air bleed, the collection vessel being cooled in an 

ice bath. 

Yield: 67 g- (37%), b.p. 38°C (water vacuum and bleed) . 

iii. Preparation of tra/?5-/V-Methyl-2-(1-pyrrolidinyl)cyclohexyanamine 

A mixture of 7-Methyl-7-azabicyclo[4.1.0]heptane (7.0 g. 0.063 M), pyrrolidine (17.92 g, 0.25 M , water 
(10 ml) and ammonium chloride (0.1 6 g) was stirred and refluxed for 21 hours. The solution was cooled and 
solid sodium hydroxide added and extracted with ether (3 x 50 ml). The extracts were i dned over 
magnesium sulphate and evaporated under reduced pressure to a brown oil. This was distilled under high 
vacuum to yield a colorless oil. 
bp: 95°C (6.0 g) 

B. Preparation of to/is-/V^ethyl-^ 

^B^M^ acid (192 mg, 1 mmol) was converted to the amide 

monohydrochloride (376 mg, 96%); VmaxC - 1640 cm 



30 



35 
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Example 2 

Preparation of trans-N-methyl-N-(2-(1-pyrroli^^ 

monohydrochloride i .... . - . n 

A). r/a/75-A/-methyl-2-(1-pyrrolidinyl)cydohexanamine was prepared as described in example 1 above. 

so B. Preparation of to/>s-/V-methyl-/V-[2^^^ 

^"rrans™^ <°< 368 9> was dissolved in methylene chloride (10 

ml) and stirred at room temperature. The acid chloride of 3-indole acetic acid (prepared by the action of 
thionyl chloride on 3-indole acetic acid, 0.35 g) dissolved in methylene chloride (10 ml) was added and let 
stand for five hours. Ether was added to rapidly stirred solution until no more precipitate appeared. After 
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further rapid stirring for one hour, the precipitate was filtered and dried in a vacuum oven at 90°C for one 
hour and stored in a predried bottle. The product was in the form of a black glassy solid (300 mg}. 

Example 3 

5 Preparation of trans-NHnemyl-N^1-pyrrolidinyl)cyclohexylI-1H-indole-3-acetamide free base 

1H-lndole 3-acetic acid (1.05 g f Aldrfch) and f/a/75-/V-methyl-2-(1-pyrrolldinyl)cyclohexanamine were 
dissolved in tetrahydrofuran (30 ml) and cyclohexyl carbodiimide (1.24 g) added. The resultant solution 
was stirred at room temperature overnight during which time a white precipitate appeared. 

The solution was filtered and evaporated to an oil, which was chromatographed on silica. Elution with 
io ether gave the product as a white solid (1 .3 g), mp 1 75—1 78°C. 

Example 4 

7/a/?s-(±WV-methylW-[2^1-pyiTo^ monohydrochloride 

By Method C, indole-3-propanoic acid (0.752 g, 4 mmol) was converted to the amide 
1S monohydrochloride (0.65 g, 42%) isolated as white crystals, mp 143.5— 145°C. 

Example 5 

7ra/?s-(±WV-methyl-/V-K^ dihydrogen sulphate 

By Method D, indole-3-butyric acid (406 mg, 2 mmoi) was treated with carbonyl diimidazole (356 mg, 2 
20 mmol) and the diamine (364 mh, 2 mmol). After standing for 16 hours at room temperature the mixture was 
refluxed for a further 20 hours. The crude product was purified by column chromatography (silica gel 
eluted with CH 2 CU:EtOH:0.880 NH 3 , 18:2:1, lower layer) to give the pure free base. The dihydrogen 
sulphate salt was then prepared by the addition of an ethereal solution of the amine, giving the product as a 
very hydroscopic solid (190 mg, 20%); Vmax 1635 cm -1 . 

25 Example 6 

7/ans-(+)-/V-memyl-/V-[2-{1^ 

Triethylamine (139 pi, 1 mmol) was added to a solution of 1>/-indole-1-aetic acid (175mg, 1 mmol) in 
tetrahydrofuran (10 ml) at -15°C with vigorous stirring. Ethyl chloroformate (96 pi, 1 mmol) was added, and 
the mixture stirred for five minutes. A solution of tra/i5-(±)-/V-methy!-2-(1-pyrrolidinyl)cycIohexanamine 

30 (182 mg, 1 mmol) in tetrahydrofuran (2 ml) was added, and stirring continued for 30 minutes at -15°C, then 
30 minutes at room temperature. The reaction was evaporated to small volume, the residue dissolved in 
ethyl acetate (50 ml), and washed with saturated sodium bicarbonate solution (3 x 50 ml). The organic 
extract was drige (MgSOJ, evaporated under reduced pressure, and recrystallized from diethyl ether/ 
methylene chloride to yield the amide (100 mg, 32%); Vmax C = 0 1635 cm" 1 . 

35 

Example 7 

7fans(±)-/V-[2-(1i)yrrolidinyl)cyclohexyl]-/V,2,3-trimemyl^ 

Triethylamine (139 pi, 1 mmol) was added to a solution of 2,3-dimethyM Wndole-5-acetic acid (203 
mg, 1 mmol) in tetrahydrofuran (10 ml) at -1 5°C, with vigorous stirring. Ethyl chloroformate (96 pi, 1 mmol) 

40 was added, and the mixture stirred for five minutes. A solution of trans-( ± )-/V-methy l-2-( 1 - 
pyrrolidinyDcycJohexanamine (182 mg, 1 mmol) in tetrahydrofuran (2 ml) was added, and stirring 
continued for 30 minutes at -15°C, then 30 minutes at room temperature. The reaction was evaporated to 
small volume, the residue taken into ethyl acetate (50 ml), and washed with saturated sodium bicarbonate 
solution (3 x 50 ml). The organic extract was dried (MgS0 4 ), evaporated under reduced pressure and 

46 recrystallized from ethyl acetate to yield the amide (204 mg, 56%); VmaxC = 0 1615 cm"* 1 . 

Example 8 

7ra/7S-(±)-/V,/V'-dimethylcyclohexane-1^-diamine 

A vigorously stirred mixture of /V-methylazabicyclo-(4.1.0]-heptane (36.1 g), monomethylamine (162 ml 
of a 23— 30% aqueous solution) and ammonium chloride (0.50 g) was heated in an oil bath at 94— 99°C for 
so 21.5 hours. After cooling to 0°C the mixture was treated with sodium hydroxide (10 g) and extracted with 
diethylether (4 x 100 ml). The combined ethereal fractions furnished a residue which was distilled to give 
pure tra/i5-(±)-yV-/V'-dimethyl-cyclo- hexane-1,2-d "amine (18 g, 39%); b.p. 78°C (14 mm) which solidified 
after standing at 17°C; found: C, 67.5; H, 13.1; N, 19.65. Calc. for C 8 H 18 N 2 ; C, 67.55, H, 12.75; N, 19.7. 

ss Example 9 

7/*/7s-{±)W-memyl-/V-[2-(me^ monohydrochloride 

A solution of benzo[blthiophene-4-acetic acid (4.65 g, 24 mmol) and carbonyldiimidazole (3.95 g, 24 
mmol) in tetrahydrofuran (20 ml) was heated to reflux for 0.5 hours, then cooled to 0°C and added dropwise 
over 25 minutes to a stirred solution of tra/?s-(±)-/V / yv , -dimethylcyclohexane-1,2-diamine (3.0 g, 21 mmol) in 

go tetrahydrofuran (10 ml) at -13°C. The mixture was stirred for a further two hours and allowed to warm to 
room temperature. The solvent was removed in vacuo to give residue which was dissolved in 
dichloromethane (100 ml) and washed with aqueous potassium carbonate (100 ml) then water (100 ml). 
The organic fraction furnished an oily residue which after high pressure liquid chromatography (Waters 
500 Prep HPLC silica gel, 80:20:1 ethyl acetate-methanol-triethylamine) gave a light yellow oil (3.3 g); Vmax 

65 (liquid file) 3320, 1635 cm* 1 . * 
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Formation of hydrochloride salt: Method L: The oil (3.3 g) was dissolved in diethyl ether (100 ml), 
filtered through a plug of cotton wool and treated with a solution of hydrogen chloride in diethyl ether until 
the solution became acidic The resulting white precipitate was isolated by filtration and washed with 
diethyl ether. This procedure furnished tra/75«{±hA/-methyl-A/-f2- 

(memylamino)cydohexylIbenzo[b]thiphene-4^cetamide monohydrochloride (3.0 g, 40%). 

Example 10 

7rans^±MV-(2-[((^clopropy1methyl)^ 
monohydrochloride 

A solution of rrans^±>^<nemyl-/V42-{methylamm^ 
monohydrochloride (200 mg, 0.57 mmoi) in dichloromethane (10 ml) was treated with 10% aqueous 
potassium cabonate to liberate the parent amine. This oil was dissolved in dichloromethane (1 ml) and 
triethylamine (0.15 mi, 1.1 mmol) treated with bromomethylcyclopropane (220 mg, 1.6 mmoi) and heated 
to reflux for 26 hours. After standing at room temperature for 70 hours the mixture was poured into 10% 
aqueous potassium carbonate (10 ml) and extracted with dichloromethane (3x15 ml) to give an oil which 
after silica gel chromatography (100:1 ethyl acetatetriethyl-amine) furnished trans-(±)-/V-(2- 
[((^clopropylmethyl)memylamino]cydohexyl)-/V^memylben2o[b]miophene^cetamide (200 mg, 95%) 
5 H (CDCl 3 ) 0.7—0.0 (5H, m); Vmax (liquid film) 3080, 1635 cnrr 1 . 

The hydrochloride salt of this oil (250 mg) was prepared as described in Method L and recrystaliized 
(dichloromethane-diethyl ether) to give a white solid (200 mg, 73%); m.p. 229— 234°C. 

Example 1 1 

r#3/)s-(±WV-memytn/^ 
monohydrochloride 

A solution of trans - (±) - N - methyl - N - 12 - (methylamino)cyclohexyl]benzo[bjthiophene - 4 - 
acetamide monohydrochloride (400 mg, 1.13 mmol) in dichloromethane (10 ml) was treated with aqueous 
potassium carbonate (30 ml) to liberate the parent amine. This oil was dissolved in ethanol (10 ml), 
dichloromethane (1 ml) and triethylamine (0.3 ml, 2.2 mmol) and treated with allyl bromide (257 mg, 2.1 
mmol). This. mixture was stirred in an oil bath at 50— 60°C for six hours, concentrated in vacuo and 
partitioned between 10% aqueous potassium carbonate and dichloromethane. The organic fractions 
furnished an oil which after silica gel chromatography (100:1 ethyl acetate-triethylamine) gave trans - (±) - 
N - methyl - N -(2 - [methyl(2 - propenyl)amino]cylohexyl)benzo[b]thiophene - 4 - acetamide (270 mg, 
67%); 5h (CDCI3) 6.0-4.3 (3H, m); Vmax (liquid film) 1637 cm" 1 . 

The hydrochloride salt was prepared as described in Method L and recrystaliized 
(dichloromethanediethyl ether) to give a white solid (170 mg; 57%); m.p. 209— 211.5°C. 

Example 12 

rra/?5-(±)-/VHnethyl-2-(1-piperidinyl)cyclohexanamine 

A stirred mixture of /V-methy1azabicyclo[4.1.0)] heptane (5.0 ml, 39 mmol), pipendme (3.9 ml, 39 mmol) 
and ammonium chloride (0.2 g dissolved in 0.4 mi water) was heated to reflux for 5.5 h. Bulb to bulb 
distillation yielded rra/7S^±)-/V-methyl-2-(1-piperidinyl)cyclohexanamine as a colourless liquid (oven 
temperature 210720 mm) (3.2 g, 42%); 5 H (CDCI 3 ) 2.34 <3H, s). 

Example 13 

7rans-(±)W-methyl-/V-[2^1^ 

A stirred solution of benzo[blthiophene-4-acetic acid (0.50 g, 2.6 mmol) and carbonyl dwmidazole (0.46 
g, 2.8 mmol) in tetrahydrofuran (5 ml) was heated with a solution of torts-{±WV-methy1-2-(1- 
piperidinyl)cyclohexanamine (0.46 g, 2.3 mmol) in tetrahydrofuran (2 ml). This mixture was heated to reflux 
for five minutes, concentrated In vacuo, poured into saturated aqueous sodium bicarbonate (30 ml) and 
extracted with dichloromethane (2 x 20 ml) to give an oil which on trituration with diethyl ether gave trans- 
(±)-/V-methyl-/V-[2-(1-piperidinyl)cyclohexyl]benzo(b]thiophene-4.acetamide as a crystalline solid (610 mg, 
72%); VmaxC = 0 (liquid film) 1635 cnT 1 . . 

The hydrochloride salt of this amine (370 mg, 1.0 mmol) was prepared as described in Method L and 
recrystaliized (dichloromethane-diethyl ether) to give a white solid (0.40 g, 98%). 

Example 14 

r/3^±)-Mmethyl^2^memyl[(tetrahydro-2-fruanyl)memyl]amino)cyd 

acetamide monohydrochloride 

A solution of trans - (±) - N - methyl - N - (2 - (methylamino)cyclohexyl]benzolbJthiophene - 4 - 
acetamide monohydrochloride (120 mg, 0.34 mmol) in dichloromethane (10 ml) was treated with saturated 
aqueous sodium bicarbonate to liberate the parent amine. The oil was dissolved in dimethyl formamide 
and treated with tetrahydrofurfuryl bromide (68 mg, 0.41 mmol) and sodium bicarbonate (43 mg, 0.5 
mmol). The resulting mixture was stirred in an oil bath at 95— 110°C for 20 hours then concentrated in 
vacuo, poured into saturated aqueous sodium bicarbonate (15 ml) and extracted with dichloromethane (2 
x 15 ml). Silica gel chromatography (70:30:1 ethyl acetate-hexane-triethylamine) furnished trans - (±) - 
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N - methyl - N - (2 - (methyl [{tetrahydro - 2 - furanyl)m8thyllamino)cyclohexyl)benzo(b]thiophene - 4 - 
acetamide as a colourless oil (43 mg, 32%); mle\ 400 (M+), 329, 286, 195, 147; tl.c. analysis of this product 
(50:50:1 ethyl acetate-hexane-triethyl amine, multiple development) indicated that it consisted of two 
components. 

The hydrochloride salt of this amine (42 mg, 0.10 mmol) was prepared as described in Method L to give 
a white solid (13 mg, 28%). 

Example 15 

2-(4-benzo[b]thiophene) propionic acid 

/7-Butyl lithium (4.0 ml of a 1.6 M solution In hexane, 6.4 mmol) was added to a stirred solution of 
benzo[bJthiophene-4-acetic acid (0.60 g, 3.1 mmol) in tetrahydrofuran (10 ml) and dimethyl sulphoxide (4 
mi) with cooling in ice water. After 40 minutes at 0°C the resulting solution was treated with methyl iodide 
(190 3.1 mmol) and stirred at room temperature for3.3 hours. Concentration in vacuo furnished a red oil 
which was poured into 5% aqueous sodium hydroxide (50 ml) and washed with diethyl ether (3 x 30 ml). 
The aqueous fraction was acidified with concentrated nitric acid and extracted with dichloromethane (3 x 
50 ml) to give a red oil (0.65 g) which after silica gel chromatography (70:30 ethyl acetate-hexane + 0.5% 
acetic acid) gave 2-(4-benzo[b]thiophene)propionic acid as an off-white solid (0.26 g, 38%); 5 H (CDCI 3 ) 1 1.4 
(1H, s); 8.0—7.0 (5H, m); 4.28 (1H, q, Jl Hz); 1.62 <3H, d,J7 Hz). 

Example 16 

Trans-(±)-/V-methy1-A/-(2-pyiTolidiny^ 

A stirred solution of 2-(4-benzo[b]thiophene)propionic acid (98 mg, 0.47 mmol) and carbonyl 
diimidazole (78 g, 0.48 mmol) in tetrahydrofuran (0.5 ml) was heated to reflux 0.5 hours then cooled to 
room temperature and treated with a solution of trans-{± )-N-methyl-2-(1 -pyrrol idinyOcyclohexanamine (76 
mg, 0.42 mol) in tetrahydrofuran (0.5 ml). This mixture was heated to reflux for 5.5 hour, poured into 
saturated aqueous sodium bicarbonate (30 ml) and extracted with dichloromethane (2 x 20 ml) to give an 
oil which after silica gel chromatography (50:50:1 ethyl acetate-hexane-triethylamine) furnished trans - 
(±) -/V - methyl -M2 - pyrrolidinyl -cyclohexyl) -4 - benzo[b]thiophene -2 - propionamide (100 mg, 
64%); VmaxC = 0 (liquid film) 1638 cm' 1 ; Uc. analysis of this produce (50:50:1 ethyl acetate-hexane- 
triethylamine) indicated that it consisted of two components. The hydrochloride salt of this 
diastereoisomeric mixture of amines (80 mg, 0.22 mmol) was prepared as described in Method L to give a 
white solid (70 mg, 78%). 

Example 17 

7/ans-{±W\M2-[(1,1-dimethyl-2-prope 

acetamide monohydrochloride and trans-(±)-A/-(2-methYl(3-methyl-2- 
butenyl)aminoIcyclohexyl)benzo[b]thiophene-4-acetamide monohydrochloride 

A stirred solution of trans (±) - N - methyl - N - [2 - (methylamino)cyclohexyllbenzo[b]thiophene - 
4 - acetamide (330 mg, 1.04 mmol) in dichloromethane (2 ml) was treated with 1-bromo-3-methyl-but-2- 
ene (140 \A) and sodium bicarbonate (160 mg, 1.9mmol) and heated to reflux for 1.5 hours. The mixture was 
poured into saturated aqueous sodim bicarbonate (10 ml) and extracted with dichloromethane (2 x 10 ml). 
Silica gel chromatography (70:30:1 ethyl acetate-hexane-triethylamine) furnished an oil (260 mg, 65%); 
VmaxO = 0 (liquid film) 1640 cm-1, which was homogeneous by the. analysis (70:30:1 ethyl acetate-hexane 
triethylamine) but analysis by 1 H n.m.r. indicated the presence of the parent amines of the above two 
compounds. 

The hydrochloride salts were formed as described in Method L and recrystallized (dichloromethane- 
diethyl ether) to give a white solid (0.27 g, 94%); ! H-n.m.r. (CDCy integration indicates the presence of 
trans - (±) - N - (2 - [(1,1 - dimethyl - 2 - propenyl)methylamino] - cyclohexyl - N - methyl - 
benzo[b]thiophene - 4 - acetamide monohydrochloride and trans - (±) - N - methyl - N - (2 - 
[methyl(3 - methyl - 2 - butenyl)amino]cyclohexyl)benzo[b]thiophene - 4 - acetamide monohydro- 
chloride in a 5:2 ratio respectively. 

Example 18 

7ra/?5-(±)-A/-memyl-A/-[2-(1-pyrroiidinyl)cyclohexyl]benzo[b]thiophene-3-acetamide monohydrochloride 

By Method A, benzo[b]thiophene-3-acetic acid (384 mg, 2 mmol) was converted to the amide mono- 
hydrochloride (716 mg, 91%); VmaxC = 0 1645 cm* 1 . 

Example 19 

7ra/75-(±)-/V^-dimethyl-/V-[2-(1-pyrrolidinyl)cyclohexyl]-3-benzofurancetamide monohydrochloride 

By Method A, 2-methyl-3-benzofuranacetic acid (380 mg, 2 mmol) was converted to the amide 
monohydrochloride (606 mh, 78%); VmaxC = 0 1645 cm" 1 . 

Example 20 

7>a/7S-(±)-/V-methyl-/V-[2-(l^ monohydrochloride 

By Method C, 1//-indene-3-acetic acid (174 mg, 1 mmol) was converted to the amide. The crude product 
was dissolved in methylene chloride (5 ml) and treated with a solution of hydrogen chloride in diethyl ether 
until the solution became acidic. Diethyl ether was then added until no more precipitate appeared. The 
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product was collected by filtration, washed with diethyl ether and dried in a vacuum at 70°C overnight to 
yield the amide monohydrochloride (80 mg, 21%); VmaxC = 0 1640 cm -1 . 

Example 21 

rransM±r-/V^ethy1^henY^^ monohydrochloride 

By Method B, 3-phenyl-5-beruofuranacetic acid (252 mg, 1 mmol) was converted to the amide 
monohydrochloride (363 mg, 80%); VmaxC = 0 1640 cm- 1 . 

Example 22 

7/a/iM±HV^ethy!^[241^^ monohydrochloride 

By Method C, 1 H-indene-2-acetic acid (174 mg, 1 mmol) was converted to the amide. The crude product 
was dissolved in methylene chloride (3 ml) and treated with a solution of hydrogen chloride in diethyl ether 
until the solution became acidic. Diethyl ether was then added until no more precipitate appeared The 
product was collected by filtration, washed with diethyl ether and dried in a vacuum oven at 70°C overnight, 
to yield the amide monohydrochloride (110 mg, 29%); VmaxC « 0 1645 cm" 1 . 

Example 23 

7ra/?s^[±)Wv^ethyl-/V42^1^^ 
monohydrochloride 

By Method C, 3^-thierryl)benzo[b]thiophene-7-a<*tic acid (215 mg, 0.78 mmol) was converted to the 
20 amide. The crude product was dissolved in methylene chloride (3 ml) and treated with a solution of 
hydrogen chloride in diethyl ether until the solution became acidic. Diethyl ether was then added until no 
further precipitate appeared. The product was collected by filtration, washed with diethyl ether, and dried 
in a vacuum oven at 80°C overnight, to yield the amide monohydrochloride (200 mg, 54%); VmaxC = 0 
1635 cm 1 ". 

Example 24 

T/ans^±)-A/LmethYl^ 

m ° n B^M^ acid (268 mg, 1 mol) was converted to the amide 

monohydrochloride (329 mg, 70%); VmaxC = 0 1645 cm" 1 . 
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Example 25 

7/a/>s-(±WV-methyl-7^ 

m ° n S V MeSd°B?7-propylbenzo[b]m acid (234 mg, 1 mmol) was converted to the amide 

monohydrochloride (423 mg, 97%); VmaxC « 0 1635 cm" 1 . 

Example 26 

7ra^±)-2-(benzo[b]thiophen-3^^ 

40 mo ™*^^ acid (104 mg, 0.5 mmol) was converted to the amide. The 

crude product was purified by column chromatography on silica, using 1% tnethylamme in i 1:1 ^nexane/ 
ethyl acetate as elutant. The resulting solution was evaporated and the ™ d "e*™ o{ ™ ' " 
dichloromethane (3 ml). A solution of hydrogen chloride in diethyl ether was added until the ^ solution 

45 became acidic, then diethyl ether added until precip.tat.on was complete. The product ^s wUerted by 
filtration, washed with diethyl ether and dried in a vacuum oven at 70*C overnight to yield the amide 
monohydrochloride (43 mg, 24%); VmaxC = 0 1660 cm" 1 . 



Example 27 



so 



55 



60 



r/a/>s-(±)-/V5^imethyl-^ monohydrochlonde 
By Method B 5-meth Y lbenzolb]thiophene-3-acette acid (206 mg, 1 mmol) was converted to the am.de 
monohydrochloride (349 mg, 86%); VmaxC = 0 1640 cm" 1 . 

Example 28 

7rans-(±r^lorc-/V^ 

m ° n By^ aid (226.5 mg, 1 mmol) was converted to the amide 

monohydrochloride (374 mg, 87%); VmaxC = 0 1635 cm . 

7ra/7S-(+)-/V-methYl-/V-[2-(1-pyrrolidinyl)cyclohexyl)-1 H-indole-3-acetamide . , fl /ft 7 nS 

|2SK33 acid (0.7 g, 4 mmol) was dissolved in tetrahydrofuran a "d carbonyl dn^ 
added. The solution was boiled and allowed to stand for five minutes. 7rans4±WV-metnyl 2-0 

-TSSESSK^^ and washed 

bicarbonate solution. The solution was extracted three times with an ether/ethylacetate mixture, the 
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combined extracts with water, dried (MgS0 4 ), and evaporated to give the amide as white plates (0.76 g, 
56%) mp 189— 190.5°C; VmaxC = 0 1605 cm" 1 . 

Example 29 

7ra/7S^±J-A/-methyl-AM2-(1-p^ 

A solution of trans - (±) - N - methyl - N - [2 - (1 - pyrrolidinyi) - cyclohexyl]benzo[b]thiophene - 
4 - acetamide (0.41 g) in dichloromethane (10 ml) was treated with ro-chioroperoxybenzoic acid (100 mg) 
and stirred at 0°C. After 50 minutes more m-chloroperoxybenzoic acid (153 mg) was added and after a total 
of 1 10 minutes the mixture was poured into saturated aqueous sodium bicarbonate (20 mi) and extracted 
dichloromethane (2 x 10 ml) to give a white solid. Recrystallization (dichloromethane — diethyl ether) 
furnished pure trans(>) - N - methyl - N - [2 - (1 - pyrrolidinyi )cyclohexyl] - Nl - oxide - 
benzo[b]thiphene -4 - acetamide (0.31 g, 72%), mp 14S— 151.5°C. 

Example 30 

rran5^±)-/V-methyl-AM2-propyny^ 

A solution of trans - {+) - N - methyl - N - (methylamino)cyciohexyl]benzo(b]thiophene - 4 - 
acetamide monohydrochloride (450 mg) in dichloromethane (20 ml) was treated with saturated aqueous 
sodium bicarbonate to liberate the parent amine. This oil was dissolved in dichloromethane (2.5 ml) and 
treated with propargyi bromide (250 pi of an 80% solution in toluene) and triethylamine (0.20 ml). After 17 
hours at room temperature, potassium carbonate (200 mg) and more dichloromethane (18 ml) were added. 
After 1.5 days the mixture was decanted and the supernatant was treated with propargyi bromide (150 uJ of 
an 80% solution in toluene) at room temperature* After a further 12 hours this solution was poured into 
saturated aqueous sodium bicarbonate (20 ml) and extracted with dichloromethane (2 x 20 ml). Silica gel 
chromatography (4:1 ethyl acetate — methanol containing 1% triethylamine) furnished trans - (±) - N - 
methyl - N - [2 - (methyl(2 - propynyl)amino]cyclohexyllbenxo(blthiophene - 4 - acetamide (220 mg, 
49%). Vmax liquid file 3300, 3225, 2110, 1630 cm" 1 . The hydrochloride salt of this compound (220 mg) was 
prepared as described in Method L to give a white solid (230 mg, 93%). 

Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. A compound having the structural formula 

CH3 




a, 

wherein: 

is methyl; 
R* is hydrogen, alkyl 
of from one to six carbon atoms, 

- CH 2-<] • ^ CH2 "^] ■ ^"f3" R 3 - 

H 
I 

— CH 2 C=CR 3 R 4 , or — CH2 — C^C — R 4 ; 

R 3 is hydrogen or methyl; 
R 4 is hydrogen or methyl; 

or R t and R 2 taken together with the nitrogen atom to which they are attached form a ring denoted by 

■\j?v- ; 

m is an integer of from three to eight; 

n is zero or an integer of from one to six; 

X is oxygen, sulphur, — CHR S , or NR 6 ; 

R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
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Re is hydrogen or alkyl of from one to six carbon atoms; 
A is 



2< 



Y is hydrogen, fluorine, chlorine, alkyl or alkylene of from one to six carbon atoms, or aryl; 
Z is oxygen, sulphur,— CH*—* or NR 7 ; and R 7 is hydrogen, alkyl of from one to six carbon atoms, aryl, 
or acyl of from 2 to 6 carbon atoms, or, when X is CHRj, R 7 is the direct bond to X: 
or an l^-oxide of the compound of the foregoing structural formula; or 

a pharmaceutically acceptable acid addition salt of the compound of the foregoing structural formula 
or Ms N 1 -oxide. 

2. A compound in accordance with Claim 1, wherein m is 4, 5 or 6; or a pharmaceutically acceptable 
acid addition salt thereof. 

3. A compound in accordance with Claim 1, wherein n is 0, 1 or 2; or a pharmaceutically acceptable acid 
addition salt thereof. 

4. A compound in accordance with Claim 1, selected from the ISP-oxides of compounds of structural 
formula I; and pharmaceutically acceptable acid addition salts thereof. 

5. A compound in accordance with Claim 4 having the name tra/is-yV-methyl-/V-[2-(1-pyrrolidinyl)- 
cydohexylr-A^-oxide-benzotol-thiopene^acetamide. 

6. A compound in accordance with Claim 1, wherein Z is oxygen, the compound being selected from: 
frans-/V-2,-dimemyl-/V42^ ^ 

tons-/VHnethyl-phenylW42-{1^yiTOlidinyl)cyclohexYl]-5-benzofuranacetamide^ 
and the pharmaceutically acceptable acid addition salts thereof. 

7. A compound in accordance with Claim 1, wherein Z is sulphur, the compound being selected from: 
fransWVKnemyl-/V-t2^1 -pyro^ 

fra/isWV-memylW42^1-pyrrolidm^^ 

tofls-/V-methvl-/V^2-(m^ 

fransW-mew^-/V-[2-[memyl^ 

tons-/\^[2-t(cyclopropylmethyl)methylamino]cyclohexyl]-/V-methylbenzo[6 

tortsWV-methyl-/V-[methy^ 

trans-/V-methyI-7-propyl-/V-[2^ 

rra/?s-/V-memyl-/V-[2-(1i3yrrolidinyl)cyclohexyl]-3^2^hienyl)benzo[6 
fra/?s-Wmethyl-3i)henyl-/V-[^ 

frans-/V^ethyl-/V-[2-{1^iperidinyl)cydohexyl|benzot6]thiophene-^acetamide; 
/ra/is^meth^-/V-[2-[memyl[(tetrahydro-2-furanyl)methyllamino]cyclohexy 

acetamide; 

to/w-/Vwnethyl-/V-(2-methtf 

tons-/V-[2-[(1,1<Jimethyl-2-propeny^ 
acetamide; 

*ransWV,5^imemyl-/V^2-(1 -pvto 

tans-A/^emyl-/V-[2-[methyH^ 

trans-/v42-[(1 ,lKlimemyl-2-pro 
acetamide; 

&3nsW,5-dimemyl-A/^2^1-pyiTolidinyl)cyclohexyl]benzo[6]thiophene-3-acetamide; 
fra/7S-5-chloro-/V-methyl-A/-[2-{1 -py rro lidiny I (cyclohexy I Ibenzo [6]thiop hen e-3-acetamide; 
to/?s-/V-methylW-[2i3yn'olidin^^ 

(ra/?s-2^benzo[o]miophen-3-yioxy)-/V-methy»-/V-[2-(1-pyrro 
and the pharmaceutically acceptable addition salts thereof. 

8. A compound in accordance with Claim 1, wherein X is CH* the compound being selected from: 
traA7s-A^methyl-/V-[2-{1 -pyrrolidinylJcyclohexylH //-indene-3-acetamide; 
trans^-methyW-I2^1-oyrroIidinyl)cyclohexyl}-1/y-indene-2-acetamide; 

and the pharmaceutically acceptable acid addition salts thereof. 

9. A compound in accordance with Claim 1, wherein X is NR 7 where R 7 is as defined in Claim 1, the 
compound being selected from: 

tra/7s^-methyl-/V-[2^1-pyro 
trans-Mroemyl-/V-(2M1-pyro^ 
f/ans-/VHTiethyl-/V-[2-^ 

fra/i5-A^-methyl-^[2-(1-pyrrolidinyi)<^clohexyl]-1Wndole-1-acetamide; 
trans-N-[H\ -pyrrolidinyl)cyclohexyl]-yv^,3-trimethyl-1 //-indole-5-acetamide; 
tons-2,3A3-tetrahydro-M9^ 
and the pharmaceutically acceptable acid addition salts thereof. 
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10. A process for preparing a compound in accordance with Claim 1, the process 




cc 



islH 




wherein R, and R 2 are as defined in Claim 1, with a carboxylic acid having the formula 



Y 




X-(CH2) n -COOH 



wherein n, X, Y, and Z are as defined in Claim 1 r or with a reactive carboxylic derivative of said acid. 

11. A pharmaceutical composition useful for alleviating pain in a mammal, the composition comprising 
an effective amount of a compound in accordance with Claim 1 in combination with a pharmaceutically 
acceptable carrier. 

12. A compound having the structural formula 



R 3 is hydrogen or methyl; 
R4 is hydrogen or methyl; 

or R t and R 2 taken together with the nitrogen atom to which they are attached from a 5- or 6-membered 
ring; 

n is zero or an integer of from one to six; 
X is oxygen, sulphur, — CHR 5 or NR 6 ; 
R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
R 6 is hydrogen or alkyl of from one to six carbon atoms; 



Y is hydrogen, fluorine, chlorine, alkyl of from one to six carbon atoms, or aryl; 
2 is oxygen, sulphur, — CIV-, or NR 7 ; and R 7 is hydrogen, alkyl of from one to six carbon atoms, arvl 
or acyl of from 2 to 6 carbon atoms; or 

a pharmaceutically acceptable acid addition salt of the compound of the foregoing structural formula. 




where: 

Rt is methyl; 

R 2 is hydrogen, alkyl 
of from one to six carbon atoms, 




A is 
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13. A process for producing a compound in accordance with Claim 12, the process comprising reacting 



a compound of the formula 



cc 



I 3 

NH 



10 /<> N-R 1 

R 2 



wherein R t and R 2 are as defined in Claim 12, with a carboxyiic acid having the formula 

-X-(CH2) n -^OOH 



15 



z- 

20 wherein n, X, Y and Z are as defined in Claim 12, or with a reactive carboxyiic derivative of said acid. 




Claims for the Contracting State: AT 
25 1. A process for producing a compound having the structural formula 



CH, 

1 V 

30 >^^^^ N \ 



(CH 2 ) n -X-A 



35 



N-R, 
*2 



where: 

R, is methyl; 
R 2 is hydrogen, aikyl 
40 of from one to six carbon atoms, 

45 

H 

I 

— CH 2 C=CR 3 R4, or — CH*- C=C— R 4 ; 

so R 3 is hydrogen or methyl; 

R 4 is hydrogen or methyl; . 

or R, and R 2 taken together with the nitrogen atom to which they are attached form a ring denoted by 

m is an integer of from three to eight; 
n is zero or an integer of from one to six; 
X is oxygen, sulphur, — CHR 6 , or NR 8 ; 
60 R 5 is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
R 6 is hydrogen or aikyl of from one to six carbon atoms; 
A is 
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Y is hydrogen, fluorine, chlorine, alkyl or alkylene of from one to six carbon atoms, or aryl; 
Z is oxygen, sulphur, — CH*—, or NR 7 ; and R 7 is hydrogen, alkyl of from one to six carbon atoms, aryl, 
or acyl of from 2 to 6 carbon atoms, or, when X is CHR S , R 7 is the direct bond to X; 
or an N^oxide of the compound of the foregoing structural formula; or 

a pharmaceutically acceptable acid addition salt of the compound of the foregoing structural formula 
or its ISP-oxide; 

which process comprises reacting a compound of the formula 




wherein R, and R 2 are as defined above, with a carboxylic acid having the formula 




•XHCH^-COOH 



wherein n, X, Y, and 2 are as defined above, or with a reactive carboxylic derivative of said acid: if 
necessary converting the compound to its N^oxide; and if necessary converting the compound to an acid 
addition salt 

2. A process in accordance with Claim 1, wherein m is 4, 5 or 6; or a pharmaceutically acceptable add 
addition salt thereof. 

3. A process in accordance with Claim 1, wherein n is 0, 1 or 2; or a pharmaceutically acceptable acid 
addition salt thereof. 

4* A process in accordance with Claim 1, for producing the N 1 «oxides of compounds of structural 
formula I; and pharmaceutically acceptable acid addition salts thereof. 

5. A process in accordance with Claim 4 for producing f/ans-A/-methyI-/v-[2-{1-pyrrolidinyD-cyclohexyl]- 
yV l -oxide-benzo[A]-thiopene-4-acetamide. 

6. A process in accordance with Claim 1, wherein Z is oxygen, for producing a compound selected 
from: 

^/7S-A/-2,-dimethyl-/V-[2-{1-pyrrolidinyl)cyclohexyl]-3-ben2ofuranacetamide; 
£rans-/V-memvl-phenyi-/^ 
and the pharmaceutically acceptable add addition salts thereof. 

7. A process in accordance with Claim 1, wherein Z is sulphur, for producing a compound selected 
from: 

f/ans-/V-memy l-/V-[2-( 1 
to/?s-A/-methyW-t2^1i)yrr^^ 
£ra/}s-/vVnemyl-/V-[2-(me^ 
&a/7S-/V-methylW-[2^ 
tra/7s-yV-[2-[{<^clopropylmethyl)m^ 
tra/?s-W-methyl-/V^2-[meto 
f/ansW-methyl-7-propylW42-{1^ 
. trans-/VnriethYl-/V-t2^1^ 
f/a/7sW-methyl-3^henyl^2^ ^ 

fra/7sW-methyl-/V-[2-{1-piperidinYl)cyclohexyl]benzo[6]thiophene^acetamide; 
CrartsW-methyl-/V-[2-[me^ 
acetamide; 

Cra/7S-/V^ethylW-[2-memyi(3-methyl-2-butenyl)amino]cyclohexyl]benzo[6 
f/a/7S-/V-[2-[(1,1<limethyl-2-propeny^ 
acetamide; 

£ransW,5^imethylW-[2-(1-py^ 

f/ans-5-chloro-/V-methy l-/V-[2-( 1 -pyrrolidinyi )cyc! ohexyllbenzo[/>lthiophene-3-acetamide; 
tons-/V-memyl-/V-[2-pyrroH 

trans-2-(benzo[6]thiophen-3-yloxy )-/V-methyI-/V-[2-< 1 -pyrrolid inyDcyclohexyl] acetamide; 
and the pharmaceutically acceptable addition salts thereof. 
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8. A process in accordance with Claim 1, wherein X is CH 2 , for producing a compound selected from: 
*ransWV^ethyl-/V^1 -pyr^ 
*ransW^eth^-/\r42-(1^m>!idin^ 
and the pharmaceutical ly acceptable acid addition salts thereof. 
s 9. A process in accordance with Claim 1, wherein X is NR 7 where R 7 is as defined in Claim 1, for 
producing a compound selected from: 
*ransW4Tiemyl-/V42^1-py^ 
frans-/V^emylWV-[2-(1 -py^ 

frans-/V-memyh/V-(2-(1 -pyrrolidinyl)cyclohexyll-1 rV-indole-3-butanamide; 
io trarts^^emyl-/V42^1-pyrrolidi 
tnws^-[2^1i>yiTolid1nyl)cycloh 
f/ans-23,4^tetrahydrc-/V^ 
and the pharmaceutical ly acceptable acid addition salts thereof. 

10. A process for producing a compound having the structural formula 



75 



CH3 



20 N <CHJ -X-A 



►N-C 



i 1 

*2 

25 

where: 

R t is methyl; 

R 2 is hydrogen, alkyl 
of from one to six carbon atoms, 

30 



2'n 



«CH 2 -^] , "^"{^J • -° H 2"^5" R 3 - -CH 2 CH=CR 3 R 4 ; 

55 R 3 is hydrogen or methyl; 

!£!!!dl^!^^ the nitrogen atom to which they are attached form a 5- or 6-membered 
ring; 

n is zero or an integer of from one to six; 
40 X is oxygen, sulphur, — CHR S or IMRe; 

R s is hydrogen, alkyl of from one to six carbon atoms, or aryl; 
fVis hydrogen or alkyl of from one to six carbon atoms; 
A is 




Y is hydrogen, fluorine, chlorine, alkyl of from one to six carbon atoms, or aryl; 

* ils^ogea'SoTSo^na Kclon atoms, ary,, or acy. of from 2 to 6 carbon atoms; or 
a phaTace^ticallyacceptable acid addition salt of the compound of the foregoing structural formula: 
the process comprising reacting a compound of the formula 



cc 



NH 





R 0 
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wherein R, and R 2 are as defined above, with a carboxylic acid having the formula 



s 




■X-tCH^-COOH 



10 wherein n, X, Y and Z are as defined above, or with a reactive carboxylic derivative of said acid. 

11. A process for producing a pharmaceutical composition, which comprises admixing a compound as 
produced in accordance with Claim 1, with a pharmaceuticaliy acceptable carrier or diluent. 

15 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

20 1. Verbindung der Strukturformel 



CH3 

25 .^^N-C^ 



(CH 2 ) n -X-A 



1 1 



30 Ft, 

worin: 

R, Methyl ist; 

R 2 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, 



35 



H 

CR3R4, 



40 oder — CH 2 — C=C — R 4 stent; 

R 3 fur Wasserstoff oder Methyl stent; 

R 4 fur Wasserstoff oder Methyl stent; oder 

R t und R 2 , wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen Ring, gekennzeichnet 

45 

so biiden; 

m eine ganze Zahl von 3 bis 8 ist; 

n fur Null oder eine ganze Zahl von 1 bis 6 stent; 

X fur Sauerstoff, Schwefel, — CHR 5 oder NR B stent; 

R s fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl stent; 
55 R B fur Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen steht; 

A ist: 



60 



to 



Y fur Wasserstoff, Fluor, Chlor, Alkyl oder Alkylen mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
Z fur Sauerstoff, Schwefel, — CH 2 — - oder NR 7 steht; und worin 

R Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohlenstoffatomen ist 
oder wenn X fur CHR5 steht, R 7 die direkte Bindung an X bedeutet; 



20 



EP 0147 085 B1 

Oder ein N'-Oxid der Verbindung der oben stehenden Strukturformel; 

Oder ein pharmazeutisch akzeptables Saureaddrtionssalz der Verbindung der oben stehenden 
Stnikturformel Oder sein N'-Oxid. .i_-».ki«. 

2. Verbindung nach Anspruch 1, worin m fur 4, 5 Oder 6 stent; Oder ein pharmazeutisch akzeptables 
Saureadditionssalz davon. . . . . . 

3. Verbindung nach Anspruch 1, worin n fur 0, 1 Oder 2 steht; oder ein pharmazeutisch akzeptables 

SaU 4. a VeitinSg Z n d a* 0 Anspruch 1. ausgewahlt aus den N 1 -Oxiden der Verbindungen der Strukturformel 
I; und pharmazeutisch akzeptable Saureadditionssalze davon. 

5. Verbindung nach Anspruch 4 mit dem Namen &3/>s-A/-Methyl-/V-{2-(1-pyrrolidinYl)-cyclohexyll-/V- 
oxid-benzofbl-thiophen-4-acetamid. . ., . . , -. - - . 

6. Verbindung nach Anspruch 1. worin Z fur Sauerstoff steht, wobei die Verbindung ausgewahlt ist 

aus: . , 

tons-/V-2,^imethyt-AM2«(1-pyi^ 

*ra/7S-/V^emyH)henyl-/^ 
und die pharmazeutisch akzeptablen Saureadditionssalze davon. 

7. Verbindung nach Anspruch 1, worin Zfur Schwefel steht, wobei die Verbindung ausgewahlt ist aus: 
tra/w-^Methyl-N^1 -p^ 

^nsWV-Memyl-/\M2^1-pyrrolidinyi) 

irans-/V^emyl-/V42-{methyiamino^^ 

trans-/*MemylW-[2-{memyM2-pro^^ 

frans-/V^2-[(Cyclopropylme^ 

transW-Memyl-AM24methyM2^ro^^ 

tra/?s-/V-Methyl-7-propyW . 

frans-/V-Methy1-W-{2^1-pyiTolidinyl)H^clohexy!]-3^2-th 

te/7s-/V^ethyW^henyl-N42^1-pyrrolidinyl)-cyclohexyi]-benzo[/>]4hiophen 

tra/js-/V-Methy!WV-[2-(1i)^ 
tonsW-Methyl-/V-[2-[me^ 
acetamid* 

to/tfW-Memyl-/vW2-memyM^^ 
tons-/V-[2-[(1J^imethyl-2i^ 

acetamid; . . 

Wns-N,5-Dimethyl-N-I2-<1 -pyn-olidinyl)^clohexyl]benzotbl-thiophen-3-acetarnid; 

to/7s-^Methy1W-[24Methyl-(^ 
to/7S-/V^2-[{1,1^imethy1-2-propen^ 

8C0 ^75-N^Dimethy^ 

trans-5-Chlor^-methyi-N-I2^1-pyiTon^ 

&ans-A^ethylW-(2-pyrTolirt^ 

trans-2-{Benzo[b]thiophen-3-yloxy)^-m^^^ 
und die pharmazeutisch akzeptablen Saureadditionsalze davon. 

8. Verbindung nach Anspruch 1, worin X fur CH 2 steht, wobei die Verbindung ausgewahlt ist aus: 
fra/7S-/V-MethylW^2-(l^yrrolidinyl)-cyclohexyl]-1/y-inden-3-acetamid; 
tra/?5^-MethylW-(2^1-pyrrolidinyl)^dohexyi]-1//-inden-2-acetamid; 

und die pharmazeutisch akzeptablen Saureadditionssalze davon. . . , ^ . . 

9. Verbindung nach Anspruch 1 , worin X fur NR 7 steht worin R 7 wie im Anspruch 1 defmiert ist wobei 

die Verbindung ausgewShlt ist aus: 

fra/7sWV-Methyl-/V^2-{1-pyn-olidinyl)-cydohexylH//Hndol-3-acetamid; 

^ns-Ar'-Methyl-/V-[2-{1-pyrrolidinyl)-cydohexyll-1//-indol-3-propanamid; 

ta/7S^-MethylW-[2-(1-pyrrolidinyl)^ 

f/a/js-/V-Methyl-/V-[2-0^^ 

to/is-/V-[2-(1-pYrrolidinyl)^ 

frans-2,3A9Tetrahydro^>dimethyl^ 
und die pharmazeutisch akzeptablen Saureadditionssalze davon. 

10. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, welches Verfahren umfaBt: 
die Umsetzung einer Verbindung der Forme! 



CC 



j«3 
NH 
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10 



75 



30 




worin R, und R 2 wie in Anspruch 1 definiert sind, mit einer Carbonsaure der Formal 

Y 

^ -XHCHg^-COOH 

worin n, X, Y und Z wle in Anspruch 1 definiert sind, oder mit einem reaktiven Carbonsaure-Derivat dieser 
Saure. 

11. Pharmazeutische Zusammensetzung, weiche zur Linderung von Schmerz bei einem Sauger 
nutzlich 1st weiche Zusammensetzung eine wirksame Menge einer Verbindung nach Anspruch 1 in 
Kombination mit einem pharmazeutisch akzeptablen Trager umfaSt 

12. Verbindung der Strukturformel 



(CH 2 ) n -X-A 



worin 

25 R 1 fQr Methyl steht; 

R 2 Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, 



— CH 2 CH=CR 3 R4 ist; 

R 3 fQr Wasserstoff oder Methyl steht; 

R 4 fur Wasserstoff oder Methyl steht; oder 
& R<i und Ra, wenn sie mit dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen 5- oder 6-giiedrigen Ring bilden; 

n fur Null oder eine ganze Zahl von 1 bis 6 steht; 

X Sauerstoff, Schwefel, — CHR 5 oder NR 6 ist; 

R s fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
M R 6 Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist; 
A ist: 



Y fur Wasserstoff, Fluor, Chlor, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
Z Sauerstoff, Schwefel, — CHr- oder NR 7 ist; und 

R 7 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohlenstoffatomen 
steht; oder 

50 ein pharmazeutisch akzeptables Saureadditionssalz der Verbindung der obigen Strukturformel. 

13. Verfahren zur Herstellung einer Verbindung nach Anspruch 12, welches Verfahren umfafct: 
die Umsetzung einer Verbindung der Formel 

? H 3 



NH 

cc 



60 N— R„ 
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worin R, und R 2 wie tm Anspruch 12 definiert sind, mit einer Carbonsaure der Formel 




-X-<Cr^> n -COOH 



worin n, X, Y und Z wie im Anspruch 12 definiert sind r oder mit einem reaktiven carboxylischem Derivat 
dieser Satire. 

ro 

Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer Verbindung der Strukturformel 

CK, 

\\o 

f r X (CH 2 ) n -X-A 



is 



so 



LA 



20 ~ '"m-FT 

I 1 



worm: 

2S R t fur Methyl steht; 

R 2 fur Wasserstoff, Alkyl mit 1 bis 6 Kohienstoffatomen, 



-c« 2 -g. -^Xo-J- 3 

oder — CHz— OC— R4 steht; 

R 3 Wasserstoff oder Methyl ist; 
as Ra fur Wasserstoff oder Methyl steht; oder 

R, und R* wenn sie mit dem Stlckstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen Ring, gekennzeichnet 

"V_y CH2,m 

bilden; 

m eine ganze Zahl von 3 bis 8 ist; 
n fur Null oder eine ganze Zahl von 1 bis 6 steht; 
45 X fur Sauerstoff, Schwefel, — CHRs oder NR 6 steht; 

R s Wasserstoff, Alkyl mit 1 bis 6 Kohienstoffatomen oder Aryl ist; 
R 6 fur Wasserstoff oder Alkyl mit 1 bis 6 Kohienstoffatomen steht; 
A fur: 



Co- 



steht; 



ss Y fur Wasserstoff, Ruor, Chlor, Alkyl oder Alkylen mit 1 bis 6 Kohienstoffatomen oder Aryl steht; 

Z fur Sauerstoff. Schwefel, — CH*- oder NR 7 steht; und . r , ctrtffatnmon i<?t 

R 7 Wasserstoff, Alkyl mit 1 bis 6 Kohienstoffatomen, Aryl oder Acyl mit 2 bis 6 Kohienstoffatomen ist 
Oder wenn X fQr CHR S steht, R 7 die direkte Bindung an X bedeutet; 
oder eines N'-Oxids der Verbindung der oben stehenden Strukturformel; 
so Oder eines pharmazeutisch akzeptablen Saureadditionssalzes der Verbindung der oben stehenden 
Strukturformel oder ihres N'-Oxids; 
welches Verfahren umfaBt: 



23 



EP 0 147 085 B1 

die Umsetzung einer Verbindung der Formel 




worm R, und R 2 wie oben definiert sind, mit einer Carbonsaure der Formel 



.X-(CH2) n -COOH 



worin n, X, Y und Z wie oben definiert sind, oder mit einem reaktiven carboxylischem Derivat dieser Saure; 
falls erfordeiiicht Oberftihren der Verbindung in ihr N'-Oxid; und falls erforderlich Qberfuhren der 
Verbindung in ein Saureadditionssalz. 

2. Verfahren nach Anspruch 1, worin m fur 4, 5 oder 6 steht; oder ein pharmazeutisch akzeptables 
Saureadditionssalz davon. 

3. Verfahren nach Anspruch 1, worin n fur 0, 1 oder 2 steht; oder ein pharmazeutisch akzeptables 
Saureadditionssalz davon. 

4. Verfahren nach Anspruch 1, zur Herstellung der N 1 -Oxide der Verbindungen der Strukturformel I; 
und pharmazeutisch akzeptablen Saureadditionssalze davon. 

5. Verfahren nach Anspruch 4 zur Herstellung von f/an5^-Methyl-/V-[2^1^yiTolidinyl)KVclohexyll-yV 1 - 
oxid-benzo(b]-thiophen-4-acetamid. 

6. Verfahren nach Anspruch 1, worin Z Sauerstoff ist, zur Herstellung einer Verbindung, welche 
ausgewahlt ist aus: 

*ra/?s-/V-2,-Dimemyl-/V-[2^V^ 
fra/M-/V-MethYf-phenyl-/V-^ 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 

7. Verfahren nach Anspruch 1, worin Z Schwefel ist, zur Herstellung einer Verbindung ausgewahlt aus: 
fra/7s-/V-Methyl-N-[2-(^ 

to/?s-/V4Wethyl-AM2-(1-pyrroH^^^ 

f/a/7s-/V-MethylW42^memylamino)^clohexyl]-benzo[6J-thiophen-4-acetamid; 
fra/JS-/V-MethylW-[2-[methyM^^ 
.... t/a/?s-A/-[2-[(Cyclopropylmemyl)-methylamino]-cyclohexyl]-/V-methy 
to/?s-AAMemyl-AM2-[methyM2-propen^^^ 
to/w-/V-Methyl-7-propyl-yV-[2-^ 

tra/7s-/V-MethylW-{2-(1-pyrrolidinyl>-cyclohexyl]-3-(2-thienyl)-be 

&a/?5-/V-Methyl-3-phenyl^-[2-{1-pyrrolidinyl)-cyclohexyll-benzo[^ 

tra/is-A/-MethylW42^1-piperidinyl)H^clohexyl]-benzo[b]-thiophen-4-acetamid; 

tarts«/V-Memyl-/v42-[meth^ 
acetamid; 

tra/?s-A/-Methyl-/V-[2-methyl-(^^ 

*ra/?s^42-[{1,1-Dimethyl-2^ropenyl)^e^ 
acetamid; 

tra/?s-N,5-Dimethyl-N-[2-(1-pyrc^^^ 

tra/isW^emyl-/V-[2-[methyl-£^ 

f/ans-/V-[2-[(1,1-Dimethyl^^^ 
acetamid; 

tra/rc-N,5-Dimethyl-N-[2^ 

*ra/7S-5-Chlor-N-methyl-N-[2-{1-^^ 

£ra/7S-/V-MethylW^2-py^ 

f/3/?$-2^Benzo[b]thiophen-3-yloxyW-meta^^ 
und der pharmazeutisch akzeptablen Additionsalze davon. 

8. Verfahren nach Anspruch 1 , worin X fur CH 2 steht, zur Herstellung einer Verbindung ausgewahlt aus: 
?/3/?s-/V-Methyl-/V-[2-{1 -py^ 

tra/7s-/V-MethylW-[2-(1 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 
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9. Verfahren nach Anspruch 1, worin X fur NR 7 stent, worin R 7 wie im Anspruch 1 definiert ist, zur 
Herstellung einer Verbindung welche ausgewahtt ist aus: 

to/7S^^emy1-AM2^1i5yrrolidiny1r^ 
*ra/?s^^ethyl-/\H2-{1-pyiTO^ 

fr3rtS-/V-Methyt-/V-{2-(1 -py rrolidiny l)-cyclohexyI]-1 HA ndol-3-butanamid; 
tons^^ethyl-/V-{2-(1 -pyrrolidiny1>-CYClohexyl]-1/yHndol-Vacetamid; 
tra/isW-[2^1i>yiTolidinylH^clo^ 
*rans-2,3,4,9-Tetrahydro-/V,^ 
und der pharmazeutisch akzeptablen Saureadditionssalze davon. 

10. Verfahren zur Herstellung einer Verbindung der Strukturformel 




*2 



worin 

fur Methyl steht; 
R 2 Wasserstoff, Alkyl mrt 1 bis 6 Kohlenstoffatomen, 

-°*<i- ^O- ■ 

— CH 2 CH=CR 3 R4 ist; 

R 3 fur Wasserstoff oder Methyl steht; 

R 4 fur Wasserstoff oder Methyl steht; oder 

R, und Rz, wenn sie mrt dem Stickstoffatom, an welches sie gebunden sind, zusammengenommen 
werden, einen 5- oder 6-gliedrigen Ring bilden; 

n fur Null oder eine ganze Zahl von 1 bis 6 steht; 

X fur Sauerstoff, Schwefel, — CHR 5 oder NR© steht; 

R 5 Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl ist; 

R 6 Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist; 

A ist: 

-Sip— 

Y fur Wasserstoff, Fluor, Chlor, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Aryl steht; 
Z Sauerstoff, Schwefel, — CHr- oder NR 7 ist; und 

R 7 fur Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl oder Acyi mit 2 bis 6 Kohlenstoffatomen 
steht; oder 

eines pharmazeutisch akzeptablen Saureadd'rtionssalzes der Verbindung der oben stehenden 

Strukturformel; 

welches Verfahren umfaBt: 

die Umsetzung einer Verbindung der Formel 



? H 3 
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worin R, und R 2 wie oben definiert sind, mit einer Carbonsaure der Forme! 



15 



25 



30 



35 



40 




-XHCHg^-COOH 



z- 

worin n, X, Y und 2 wie oben definiert sind, oder mit einem reaktiven carboxylischem Derivat dieser Saure. 

11. Verfahren zur Hersteiiung einer pharmazeutischen Zusammensetzung, Welches das Mischen einer 
nach Anspruch 1 hergestellten Verbindung mit einem pharmazeutisch akzeptablen Triger oder 
io Verdunnungsmittel umtaSt 

Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Un derive de formuie structurelle: 



20 X I (CH 2 ) n -X-A 



or- 



i 1 

dans iaqueile: 

R t represente fe radical methyle; et 

R 2 represente un atome d'hydrogene, un radical aikyle renfermant de 1 a 6 atomes de carbone, 
-CH 2 -<j . -^-["J . -CH 2 -U-R 3 , 

— CH 2 CH=CR 3 R4 ou — CH 2 — CsC— R4, R 3 et R 4 representant independamment un atome d'hydrogene ou un 
radical methyle; ou dans Iaqueile 

R 1 et Rz, pris ensemble en meme temps que I'atome d'azote auquel ils sont attaches, forment un cycle 
repondant au schema: 




dans lequel 

m est un nombre entier de 3 a 8; 
n est un entier de 0 a 6; 

45 X represente un atome d'oxygene, de soufre ou CHR 5 , dans lequel R 5 represente un atome 
d'hydrogene, un radical aikyle renfermant de 1 a 6 atomes de carbone ou un radical aryle; 

ou X represente NR* Re etant un atome d'hydrogene ou un radical aikyle renfermant der 1 a 6 atomes 
de carbone; 

A representant: 

so 



ou: 

S5 Y represente un atome d'hydrogene, de fluor, de chlore, un radical aikyle ou alkylene renfermant de 1 a 

6 atomes de carbone ou un radical aryle; et 

Z represente un atome d'oxygene, de soufre, —CHa— ou NR 7 , R 7 etant un atome d'hydrogene, un 

radical aikyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de carbone 

ou, lorsque X represente CHRs, R 7 represente ta liaison directe avec X; 
60 ou un N 1 -oxyde du derive de formuie structurelle suivante; ou un sel d'addition d'acide pharmaceutique- 

ment acceptable du derive de formuie structurelle ci-dessus ou de son l^-oxyde. 

2. Un derive selon la revendication 1, dans lequel m est egal a 4, 5 ou 6 ou un de ses sefs d'addition 
d'acides pharmaceutiquement acceptables. 

3. Un derive selon la revendication 1, dans lequel n est egal a 0, 1 ou 2, ou un de ses sels d'addition 
65 d'acides pharmaceutiquement acceptables. 
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4. Un derive selon la revendication 1. choisi parmi les N'-oxydes des derives de formule structured I. 

choisi parmi les suivants: 

trans-N-2^imemyl-M2-(1i3yrrolidinyt^ 

trans-NHTiethyli)h6nyl^-[2^1i)yTrolidinyl)cYdohexyl]-5-benzofuranacetamide; 

et leurs sels d'addition d'acides pharmaceutiquement acceptables. 

7 Un derive selon la revendication 1. dans lequel Z represente le soufre. le derive etant choisi parmi. 
trans4^emyl-M2M1i>yrrolidinyl)cyd^^ 

trans^^emyl-N^1i)yrrolidinyl)cyclohexyllbenzo[blthioph6ne-3-acetamide; 
trans^^6myl-NK2-(memylamlno)cydohexyl]berao[b]thioph6ne^(^tamide; 
trans-N-methv«-N424m^yM2^ropenyl)aminoIcydohexyl]benzoB)]miophd^ 

trans-N-memyl^methyl-G-prop^ 

traru^N-mewyl-7i)ropyW2^1-pyrrolidiny^ 

trans-N^emyl-N-G^yrrolidinyOc^loh^^ 

trans-N-memyW-pher^^^l-pyrrolidrnyncyclohexyllbenzoIblmiophene-S-acetamide, 
trans-N-mewyl-N42-(1iJiperidinyl)cyclohexylIberuo[blmiophene^c«tamide; 

trans^2-[(1^imethyl-2i)ropenyi)mettylamino^ 

trans-N-methy|.N-[2-tmethyl(3-metrryl-2-butenyl)ammolcycloh^ 
trans-N42-l(1^imethyl-2-propenyl)memylaminolcyclohexyl]-N-methylberao[blmiophe^ 

a ^^nt^^imethyl-N^1ijyrrolidinyl)cydohexyl]benzo[blthiophen^^ 

trans^hloro^-methyl-N^1^yrrolfdinyl)cydohexyllberizo[blmiophene-3^c6tamide. 

trans4SlHTiemyl-N^2-pyrrolidinylcydohexyl^ 

trans-2-(benzo[b]thiophen-3-yloxy)-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyllacetamide; 

et leurs sels d'addition d'addes pharmaceutiquement acceptables. 

8. Un derive selon la revendication 1. dans lequel X represente CH* le derive etant choisi parmi. 
trans-N-methyl-N-[2-{1-pyrrolidinyl)cyclohexy)HH-indene-3-acetamide; 
trans-N-methyl-N-{2-{1-pyrrolidinyl)cYclohexyl]-1H-indene-2-acetamide; 

et leurs sels d'addition d'addes pharmaceutiquement acceptables. 

9. Un derive selon la revendication 1. dans lequel X represente NR 7 , R 7 etant tel que defin. dans la 

revendication 1, le d6riv6 etant choisi parmi: 

trans-N-m6thyl-N-I2-{1-pyrrolidiny»cydohexyl]-1Hnndole-3-acetamide; 

trans-N-m6thyl-N-[2-<1-pyrrolidinyl)cydohexylI-1H-indole-3-propanamide; 

trans-Nwnethyl-N42-(t-pyrrolidinyl)cydohexyll-1HHndole-3-butanamide; 

trans-N-m6thyl-N-[2-(1-pyrrolidinyl)cydohexyl]-1HHndole-1-acetamide; 

trans-N-[2^yrrolidinyl)cyclohexyl]-N-2^^^ 

et leurs sels d'addition d'addes pharmaceutiquement acceptables. , . , „ lrf „„. * 

10. Un precede de preparation d'un derive en accord avec la revendiation 1,ce precede consistant a 
faire reagir un derive de formule: 

?»3 



JvlH 

cc 



I 1 

dans laquelle: fc . . 

R t et R 2 sont tels que definis dans la revendication 1 ; avec un acide carboxylique repondant a la 

formule: 

Y 

^^J-X^CH^-COOH 
27 
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dans laquelle: 

n f X Y et Z sont tels que definis dans la revendication 1, ou avec un derive carboxylique r^acttf de cet 
aclda 

11. Une composition pharmaceutique utile pour soulager la douleur d'un mamrrfrfere, cette 

5 composition com prenant une quanthe efficace d'un deriv6 selon la revendication 1 , en association avec un 
support pharmaceutiquement acceptable. 

12. Un deYrv6 de formule structurelle: 



cc 



(CHJ -X-A 
z n 



'« N— R., 

I 1 
°2 

danslaqueile: 
20 Rt represente le radical m&hyle; 

R 2 represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone; 



— CH 2 CH=CR 3 R 4 ou — CHjr-CsC— R4. 

R 3 represente un atome d'hydrogene ou ia radical methyle; 
30 R4 represente un atome d'hydrogene ou le radical m&hyle; 

ou R, et R 2 , pris ensemble en meme temps que I'atome d'azote auquel ils sont attaches, forment un cycle a 
5 ou 6 elements; 

n est 6ga! a 0 ou un nombre entier de 1 a 6, bornes comprises; 
X represente un atome d'oxygene, de soufre, CHR 5 , ou NRe, 
35 R s represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un 
radical aryle; 

R 6 represente un atome d'hydrogene ou un radical alkyle renfermant de 1 k 6 atomes de carbone; 
A represente: 

Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyle renfermant de 1 a 6 atomes 
45 de carbone ou un radical aryle; 

2 represente un atome d'oxygene, de soufre, — CH*— ou NR 7 , R 7 dtant un atome d'hydrogene, un 
radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de 
carbone; 

ou un sel d'addition d'acide pharmaceutiquement acceptable du derive repondant k la formule structurelle 
so pnlcedente. 

13. Un precede" de preparation d'un de>iv£ selon ia revendication 12, ce proc£de" consistant a faire 
reagir un derive de formule: 



55 



60 




65 dans laquelle R 1 et R 2 sont tels que definis dans ia revendication 1 2; 
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avec un acide carboxlique de formule: 

.X^CH^-COOH 



10 



15 




dans laquelle n, X, Y et Z sont tels que d6flnis dans la revendication 12, 
ou avec un derive carboxylique reactif de cet acide, 

Revendications pour f'Etat contractant: AT 

1. Un procede de preparation d'un derive de formule structurelle: 



I 



CH 3 

» N— 

I 1 



(CH 2 ) n -X-A 



dans laquelle: 

25 r. represente le radical methyle; et „ 

r! reprLnte un atome d'hydrogene. un radical alkyle renfermant de 1 a 6 atomes de carbone. 



-ChL- 

— CH 2 CH=CR 3 R4 ou — CH*- OC-R* R 3 et R 4 represenant independamment un atome d'hydrogene ou un 

35 m !^ Ri et R 2 , pris ensemble en mime temps que I'atome d'azote auquel ils sont attaches, 

torment un cycle repondant au schema: 



40 



— N 




dans lequel m est un nombre entier de 3 a 8; 

n est un entier de 0 a 6; r 

X represente un atome d'oxygene, de soufre ou CHR5, dans lequel R 5 represente un atome 
45 d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un radical aryle; 

ou X represente NR 6 , R 6 etant un atome d'hydrogene ou un radical alkyle renfermant de 1 a 6 atomes 
de carbone; 

A representant: 



so 
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E3 



OU* 

Y represente un atome d'hydrogene, de fluor, de chlore, un radical alkyle ou alkyldne renfermant de 1 a 
6 atomes de carbone ou un radical aryle; et 

Z represente un atome d'oxygene, de soufre, — CH^- ou NR 7 , R 7 etant un atome d hydrogene, un 
radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de carbone 
ou, lorsque X represente CHR5, R 7 represente la liaison directe avec X; 

ou un N'-oxyde du derive* de formule structurelle suivante; ou un sel d'addition d acide pharma- 
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ceutiquement acceptable du derive de formule structured ci-dessus ou de son N'-oxvde- ce nm C 6d6 
consistant a faire reagir un derivS de formule: ^ ' P roc6d6 



? H 3 



-NH 

CC 



I 1 

R 2 

;s dans laquelle R, et R 2 sont tels que definis ci-dessus; avec un acide carboxylique de formule: 



20 




-XHCH^-COOH 



dans laquelle n, X, Y et 2 sont tels que ddfinis ci-dessus; ou avec un derive carboxylique reactif de cet acide 

^ l^^t ° n ° 0nVertIt 16 d6riv<§ en son Nl - ox V de ^ si necessaire, ou convertit le derive en un sel 
d addition d acide. 

a>« h Un P roc ® d6 S8 J on ,a revendication 1, dans lequel m est egal a 4, 5 ou 6 ou un de ses sels d'addition 
25 d'acides pharmaceutiquement acceptabies. 

3. Un procede selon la revendication 1, dans lequel n est egal a 0, 1 ou 2, ou un de ses sels d'addition 
d'acides pharmaceutiquement acceptabies. 

30 ta-lS&S^^ ^ tra - N -^V.-N- [ 2-(1- Py rro li drn y .,c y c,o- 

d'un 6 d#ril6di C Sf paS' a revendication dans '"P* z ^presente un atome d'oxygene, de preparation 

trans-N-2Klimethyl-N.[2.{1-pyrrolidinyl)cycIohexyl]-3-benzofurnac6tamide; 
35 trans-Nwn6thyl-phenyl-N-[2-(1i)yrrolidinyl)cyclohexylI-5-benzofuranac6tamide; 
et leurs sels d'addition d'acides pharmaceutiquement acceptabies. 

etant chSiS r p1mlt Sel0n ^ revendication 1 ' dans ,e< " jel 2 ^presente le soufre, de preparation d'un derive 

trans-N-m6thyl-N-[2^1ijyrrolidinyl)cyclohexyl]benzo[blthioph6ne-4-ac6tamide- 
trans-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyllbenzo[b]thioph6ne-3-acetamide- 
trans-N-m6thyl-N42^methylamino)cyclohexyl]benzotb]thiophdne-4-acetamide- 
trans-N-m6tt 1 yJ-N-[2-[memyH2-propenyl)aminolcyclohexylIbenzo[bithioph 

m m !J V -^* t2 ^ m9 *y , -' 2 *P ro Py n y , » a minol^ohexyl]benzo[b]thioph6ne^ac6tamide; 
ti-ans-N-m6thy-7-propyl-N-[2M1-pyrrolidinyl)cydohexyl]benzo[b]thioph6ne^^ 
frans-NHTi6thy^-[2^1-pyn-olidinyl)cyclohexyl]^2-thi6nyl)benzo 
yans-N-m6thyl^phenyl-N-[2M1-pyrrolidinyl)cyclohexylJbenzo[b]thioph6ne-^^ 
trans-N-methyl-N42^1.piperidinyl)cyclohexyl]benzofb]thioph6ne-4-acetamide; 

so ac ^ n |*. * yW2 " me ^^ 

acetfmide- ° Pe " 

trans-N^-dim^yl-N-[2-(1-pyrrolidinyl)cydohexyl]benzotbJmioph6ne-3-acetamide; 

aceSde- ^^'^^^ m 

trans-N-5<lim^yl-N-t2-(1-pyn-olidinyl)cyclohexyllbenzo[b]thioph6ne-3-acetamide; 
trans^hloro-N-m6wyl-N-{2-{1-pyrrolidta^^^ 

trans-N-memyl-N^2-pyiTolidinylcyclohexyl)-4-benzo(b]thioph6ne-2-propionamide; 
trans-2-(b^enzo[b]thioph6n-3-yloxy)^-memyl-N^1^yrrolidinyl)<^clohexyl]a(^tamide; 
et leurs sels d addition d'acides pharmaceutiquement acceptabies. 

8. procede derive selon la revendication 1, dans lequel X reprSsente CH 2 , de preparation d'un derive 
cnoisi parmi: 

trans-N-m6thyl-N-[2-(1-pyrrolidinyl)cyclohexylI-1H-indSne-3-ac6tamide; 
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trans-N^6thyl-N^1sjyrrolidinyl)cydohexyl]-1H-4hd&ne-2-ac8tamide; 
et leurs sels d'addition d'acides pharmaceutiquement acceptables. 

Tun pro<Jde selon la revendication 1. dans lequel X represente NR 7 , R 7 etant tel que defin. dans la 

revendication 1, de preparation d'un derive choisi parmi: 
s trans-N^ethy!-N^1^yrrolidinyl)cvdohexyll-lH-indole^-acetarnide; 

trans-N^ethyl^-[2^1^rrolid1nyl)cydohexyll-1H^ndole^ropanamide; 
trans-N^ethyl-N-t2-(1i3yrrolidinyl)cydohexyl^1HHndole-3^anamide; 

trans-N^ethyl-N-l2-<1sjyrroM 
trans-N-l2^1-pyrrolidinyl)cydohexYll-N-2.3^ 

to trans^lwetrahydr^ 

et leurs sels d'addition d'acides pharmaceutiquement acceptables. 
10. Un precede de preparation d'un derive deformule stracturelle: 



/5 



45 



cc 



CH3 

N-C^ 

X (CH ) -X-A 



20 N-^ 

"2 



dans laquelle: 

R, represents le radical methyle; ^ o . ri£1 . 

25 R 2 represente un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone, 

. . . -~ 2 -inHe . 

-CH 2 CH=CR 3 R4 ou -CH*- feC-R^ 

R 3 represente un atome d'hydrogene ou la radical metnyie; 
FL represente un atome d'hydrogene ou le radical methyie; 
ou R?et R 2 !?ris ensemble en meme temps que I'atome d'azote auquel ils sont attaches, torment un cycle a 
35 5 ou 6 elements; 

n est egal a 0 ou un nombre entier de 1 d 6, bornes comprises; 
X rerjresente un atome d'oxygene, de soufre, CHR5, ou NR^ 

R 5 TpSnte un atome d'hydrogene, un radical alkyle renfermant de 1 a 6 atomes de carbone ou un 

40 T3di r! represente un atome d'hydrogene ou un radical alkyle renfermant de 1 a 6 atomes de carbone; 
A represente: 




Y represente un atome d'hydrogene, defluor, de chlore, un radical alkyle renfermant de 1 a 6 atomes 
de carbone ou un radical aryle; ... , , 

Z represente un atome d'oxygene, de soufre, -CIV- ou NR 7 , R 7 etant un atome d hydrogene, un 
so radical alkyle renfermant de 1 a 6 atomes de carbone, aryle ou acyle renfermant de 2 a 6 atomes de 

otiose! d'addition d'acide pharmaceutiquement acceptable du derive repondant a la formula structurelie 
d-dessus, ce procede consistant h faire reagir un derive de formule: 
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cc 



NH 



N— R 1 
R 2 
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dans laquelle R, et R 2 sont tels que definis ci-dessus; avec un acide carboxylique de formula: 

Y 

^ ~jf^) XHC^^-COOH 

dans i^ u ^J^YetZwnt tels que definis dKiessus;ou avec un derive carboxylique reactifde cat acide. 
ohJn!,* ci?on ? de preparation d'une composition pharmaceutique, qui consiste a melanger un derive 
obtenu selon la revend.catlon 1. avec un support ou diluant pharmaceutiquement acceptable: 
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